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ABSTRACT 

This study was designed to examine students' 
familiarity with English orthographic structure in an 
attempt to determine if any differences exist in the 
ability of achieving and non-achieving readers in each of 
Grades two, three and four to select and differentiate 
permissible sequences of letters from non-permissible 
sequences of letters in word-like structures. The 
relationship of this ability and reading achievement was 
also investigated. The differences between these groups 
in their ability to correctly read the word-like structures 
chosen was also examined. 

Ten achieving and ten non-achieving readers in each of 
Grades two, three and four were selected from two schools 
in the Edmonton Separate School System. They were selected 
on the basis of achievement or non-achievement in reading 
as measured by the silent reading comprehension test of the 
Gates-MacGinitie Reading Teste These subjects were tested 
indivyildually on thetr ability to select and construct 
permissible sequences of letters in word-like structures 
of English orthography. An interview was held to determine 
the basis of the subjects'discrimination and selection of 
these permissible structures. All testing was completed 
by the researcher and a trained assistant by May, 1972. 


The data which had been collected was analyzed by means 
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of correlations, an analysis of variance, a Kolmogorov- 
Smirnov two-sample test and an APL program. A discussion 
of student performance was done in a non-statistical manner. 

No significant difference was found between the mean 
scores of the achieving and non-achieving readers at each 
grade, although the Grade two non-achieving readers 
correctly identified fewer permissible letter sequences, 
resulting in their performance differing significantly from 
both the third and fourth graders. Little significant 
correlation was found between this ability and reading 
achievement, except for the Grade two and four non-achieving 
readers. 

In constructing permissible sequences of letters, 
only the performance of the Grade four achieving and 
non-achieving readers differed significantly. Similarly, 
the Grade two and four achieving readers and the Grade 
two and three non-achieving readers were found to differ 
Significantly in building permissible letter sequences. 

No significant correlations existed with reading achievement. 

Certain items were found to yield a significant 
difference in the choices selected for word-like structures 
by the reading groups. 

Increasing accuracy in identifying the non-permissible 
word-like structure accompanied increasing grade level. 
Similarly, the older children were more able to correctly 
identify and name the non-permissible sequence in these 
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Significant differences were found to exist in the 
ability of achieving and non-achieving readers to correctly 
neadsitheir choice for a permissible word-like structure 
in several of the items. Non-achieving readers were found 
to make more errors than the achieving readers. 

The theory that students are able to identify 
permissible sequences of letters in word-like structures 


was supported as it was investigated in this study. 
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CHAPTER 
THE PROBLEM 
BACKGROUND TO THE PROBLEM 


Fundamental to the process of reading is realizing the 
correspondence between written symbols and elements of 
spoken language (Williams and Levin, 1967). In fact, 
Ausubel (1967) states: 

"Learning to read is essentially a matter of 

learning to percéive the potehtial in written 

messages and then relating the perceived 

potential meaning to cognitive structure so 

as to comprehend it." (p.545) 

This has left researchers with the problem of discovering 
the basis with which the reader recognizes and responds 
appropriately to printed matter. The process of word 
recognition has been the subject of research for many years. 
Several researchers have attributed the recognition of 
words to the graphic cues ifherene in the word. Tinker 
and Patterson (1940) hypothesized that overall geometric 
shape, outline or configuration serve as cues for word 
recognition. Others have postulated that certain letters 
provide the necessary cues. Wilson and Fleming (1938) 
claimed dominant letters, such as ascending or descending 
letters, were important. Levin and Watson (1963) have 


claimed that initial and terminal letters provide the 


necesSsSary cues. 
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Other researchers have studied the role of grapheme- 
phoneme correspondences in the perception of words. From 
recent studies, it appears that clusters of letters have 
invariant relationships with sound patterns (Hockett, 1963; 
Venezky , 1967; Hanna et al,,1966). In other words, the 
combination of graphemes to represent English phonemes is 
based on regularity and consistency. However, these same 
researchers emphasize that the correspondence exists in 
clusters or groups of letters rather than individual 
phonemes and graphemes. 

Money (1966) hypothesized that experience in reading, 
writing and spelling provides the learner with a "conceptual 
feel" of how written language should look. Gibson and her 
colleagues have conducted research to determine the effects 
of grapheme-phoneme correspondences on the perception of 
word-like structures composed of such correspondences. Gibson 
hypothesized that these correspondences are assimilated by 
the skilled reader and have an effect of organizing units 
for perception. Experiments have tested this hypothesis 
(Gibson, Pick, Osser and Hammond, 1962; Gibson, Osser and 
Pick, 1963). The results have shown that skilled readers 
perceive with greater accuracy word-like structures that 
follow invariant grapheme-phoneme correspondences. 

Smith's (1971) model of reading includes two processes 
of word identification: mediated and immediate. These 


processes, particularly the latter, depend upon a number 
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of factors, including knowledge,that the reader has 
acquired through experience, of the way words and letters 
occur together in a language. Because printed English is 
not a random sequence, of letters, constraint or redundancy 
exists in the sequence of symbols which compose the 
language (Carson, 1961). Smith (1969) conducted research 
to determine the effect of redundancy in the perception 

of words and found knowledge of word structure resulted 

in more accurate perception of words. 

The work of these researchers seems to indicate that 
the visual perception of words is facilitated when readers 
havewduscovered the invariant letter patterns in words 
and also, that readers are very sensitive to the predict- 
ability of letter sequences. It is anticipated that this 
study may provide some information regarding the role of 
grapheme-phoneme correspondences in the perception of 


words in reading. 
PURPOSE OF THE STUDY 


The purpose of this study was to examine students' 
familiarityvyewitheEnglaish orthographic structure in an 
attempt to determine if any differences exist in the 
ability.of* achieving» and non=achieving readers in) each of 
Grades two, three and four to select and differentiate 


permissible combinations of letters from non-permissible 


combinations of letters in word-like structures. 
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STATEMENT OF THE PROBLEM 


This study, designed to investigate the role of 
grapheme-phoneme correspondences in the perception of 
words, will indicate whether, in these groups of readers, 
permissible sequences of letters in word-like structures 
are selected rather than non-permissible sequences of 
letters. It will also determine whether this is 
Significantly related to the reading achievement of the 
children used in this study. It will also determine 
if any significant difference exists in the performance 
of achieving and non-achieving readers in Grades two, 


three and four. 
SIGNIFICANCE OF THIS STUDY 


Confusion exists concerning grapheme-phoneme 
correspondences and their utility in reading instruction. 
Recent research studies have indicated that nonsense words 
following. the rules of ofearciyau anand correspondences 
are read easier and with more accuracy than psuedo-words 
that are not orthographically correspondent (Gibson et al, 
1962; Gibson, Osser and Pick, 1963). 

Vernonj41971) hypothesizes that difficulty in the 
reading of words might be avoided if in the early stages 
of reading instruction, children were exposed to the 
regularities that exist in clusters of letters as opposed 


to single letters which have little grapheme-phoneme 
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relationships. If words bearing grapheme-phoneme 
correspondences are perceived and selected with greater 
accuracy, the classroom teacher may have another method 
to utilize in the teaching of reading. If differences 
exist between the groups and grades, further studies 

Gar explore’ them poss 2 bulrvy Cl wimproving tie child" s word 
recognition ability by improving his perception and 
familiarity with permissible letter sequences of English 


orthography. 


DEFINITION OF TERMS 

Phoneme 

The pNOnemenls asteCature OL sspoken language structure 
and in this study refers to an element in the sound system 
of the English language having a characteristic set of 
interrelationships with each of the other elements in this 
system (Gleason, 1966). 
Grapheme 

The grapheme is a feature of the written language 
structure and in this study refers to one graphic shape 
in the writing system of the English language representing 
some portion of the structure of the spoken language 
(Gleason, 1966). 
Grapheme-phoneme Correspondences 

Grapheme-phoneme correspondences refer to the inter- 
relationship of the oral and written system of the English 


language so that a letter or grapheme group in a particular 
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graphic environment results in the utterance of a specific 
sequence of phonemes. ~In this study, only invariant 
grapheme-phoneme correspondences are considered. These 
refer to a letter or cluster of letters in a given graphic 
position within the written word, which bears an invariant 
relationship with a phonemic pattern (Gibson et al, 1962). 
Permissible Sequences Of Letters 

A permissible sequence of letters refers to letter 
sequences of English orthography that are capable of being 
generated by the rules of grapheme-phoneme correspondences 
of that language. 
Non=permissible sequencessot Letters 

A non-permissible sequence of letters refers to letter 
sequences of English orthography that are incapable of 
being generated by the rules of grapheme-phoneme corres- 
pondences of that language. 
Word-like Structure 

A word-like structure is a sequence of letters, either 
permissible or non-permissible in English orthography, 
separated from any other word-like structure by spaces. 
Redundancy 

Redundancy refers to a type of knowledge which reduces 
Phesmncerntainty, of ay letter, or words (Smith, 1971). cin 
this study, the term refers to the non-random order of 
letters in English words. Awareness of the redundancy 


of written language is considered in this study to be 


measured by the Test of Letter Familiarity. 
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This examiner-constructed test consists of three 
word-like structures, two of which are comprised by 
permissible sequences of letters and one of a non-permissible 
sequence of letters. Of the two word-like structures made 
of permissible sequences of letters, one of the structures 
was a real word. The digram and trigram frequency of these 
two word-like structures was such that while one was 
reported as having a high frequency of occurrence,the other 
had a low frequency of Occurrence. This test was designed 
to measure students' awareness of permissible letter 
sequences in word-like structures of English orthography. 
Test of Letter Familiarity | 

This examiner-constructed test consists of a word having 
a blank to represent one deleted letter in the word-like 
structure. Three choices are provided for the deleted letter. 
Of the three choices, two of the letters would build a 
permissible sequence of letters while the remaining one 
would build a non-permissible sequence of letters in 
English orthography. Of the two permissible choices, one 
is of high frequency and the other of low frequency. This 
test was designed to measure students' ability to construct 
permissible letter sequences in word-like structures of 
English. 
Achieving Readers 

These were ten readers at each of Grades two, three and 


four who obtained a standard score that was one half 
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Standard deviation or more above the mean score on the 


silent reading comprehension section of the Gates-MacGinitie 


Reading Test . 
Non~Achieving Readers 


These were ten readers at each of Grades two, three 
and four who obtained a standard score that was one half 
standard deviation or more below the mean score on the 


Silent reading comprehension section of the Gates-MacGinitie 


Reading Test. 


HYPOTHESES 


The following hypotheses were formulated for testing 
Li thisestudy:: 

(1) There is no significant difference between 
achieving and non-achieving readers in each of Grades two, 
three and four in their ability to select permissible 
combinations (sequences) of letters in word-like structures 


on: 


(a) the Test of Orthographic Structure 
(ob) the Test of Letter Familiarity 


(2) There is no significant relationship between 
reading achievement scores for achieving and non-achieving 
readers in each of Grades two, three and four and their 
ability to select permissible combinations (sequences) of 


letters in word-like structures on: 


(a) the Test of Orthographic Structure 
(b) the Test of Letter Familiarity 
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(3) There is no significant difference between 
achieving and non-achieving readers in each of Grades two, 


three and four on their performance on: 


(a) the’ Test of Orthographic Structure 
(om the slesteorslectersrami liar icy 


(4) There is no significant difference between 
achieving and non-achieving readers in each of Grades two, 
three wand four in their ability to select permissible 
sequences of “letters which ‘cannot occur in English 
orthography on the West of Orthographic Structure. 

(5) There is no significant difference between 
achieving and non-achieving readers in each of Grades two, 
three and four in their ability to correctly pronounce 


or read their choice of a real word on the Test of 


Orthographic Structure. 


DESIGN OF THE STUDY 
Sample 
The sample used in this study consisted of twenty 
students in each of Grades two, three and four from two 
mid-socioeconomic schools in the Edmonton Separate School 


System. 


Procedure 
(1) The sample was selected from a population of 127 
children in Grade two, 100 children in Grade three and 


IZ24echildren in Grade fours For this sample, the silent 
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reading comprehension score on the Gates-MacGinitie 
Reading Test was considered. The researcher administered 
the Gates-MacGinitie Survey D to the Grade four population 
but used the results of the Gates-MacGinitie Primary B and 
C that had been administered to the Grade two and three 
populationsin January, 1972. 

(2) The subjects were selected from the population 
on the basis of their performance on the silent reading 
comprehension section of the reading test. Those subjects 
who placed at a half standard deviation or more above the 
mean were selected as achieving readers. Those subjects 
who placed at a half standard deviation or more below the 
mean score on this test were selected as non-achieving 
readers. 

(3) Ten achieving and ten non-achieving readers.at 
each grade level were randomly selected to participate in 
this study. 

(4) Each of these children were seen individually by 
the researcher and a trained assistant when the following 
tests were administered: 

(a) a test of the subjects' awareness of 
permissible sequences of letters in word-like structures 
as constructed by the researcher. 

(b) “a testyof.~the subjects; abi lity.~to. construct 
permissible letter sequences in word-like structures of 
English. This test was also constructed by the researcher. 


(5) Several questions were directed to the children 
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in an effort to discover the basis of discrimination and 


selection of permissible (and non-permissible) sequences 
of letters in word-like structures. 

All testing was conducted by the researcher and his 
assistant during the latter part of April and the beginning 
of May, 1972. The data were analyzed at the Department of 
Educational Research Services, University of Alberta and 
interpreted by the researcher. Informal analysis of the 


results obtained in the study was also done by the researcher. 
LIMITATIONS OF THE STUDY 


(1) The researcher realizes that the test items were 
constructed on the basis of the reported frequency of 
occurrence of single items, digrams and trigrams ina 
twenty thousand word list. A number of these words may 
have contained letter sequences that the children had not 
been exposed to. Similarly, although the twenty thousand 
words are representative of all English words, the 
frequency counts of the letter groups are relative to 
these words. 

(2) The researcher also realizes that the task of 
each examiner-constructed test required the children to 
select only one answer, whereas the items on each test 
had two choices comprised of permissible sequences of 
letters. By making the children select one answer, 


limitations were being placed on their responses and 
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behavior. Furthermore, since two answers were considered 
accepeajle, Che chance factor ot selecting a correct 
response was increased. 

(3) The researcher was concerned with the perception 
of permissible sequences of letters in word-like structures 
by achieving and non-achieving readers who had been defined 
as such for this study. If there had been more children 
in the population from which the sample was drawn, more 
precise criteria might have been used to determine achieve- 
ment or non-achievement in reading. That is, the definition 
of achievement or non-achievement might have been changed 
to include only those scoring a standard deviation or more, 
above or below the mean score on the reading Cees Under 
those conditions, the results might have varied considerably 


from those obtained in this study. 


SUMMARY 


This chapter has provided an overview of the research 
conducted by the investigator. The problem was presented 
and discussed. Five null hypotheses were formulated to 
investigate the problem. ..A research design was_established 
to collect and analyze the necessary data to test these 
hypotheses. The sample, the examiner-constructed tests 
and the testing procedures were outlined. The limitations 
of the study were acknowledged and the possible 


significance of the study was presented. 
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CHAPTERT LE 
REVIEW OF SELECTED RESEARCH 


INTRODUCTION 

For many years a controversy has existed over the 
relationship between sounds (phonemes) of English speech 
and the symbols (graphemes) which represent these sounds 
in writing. In recent years, opinion and research in the 
area Of linguistics appears to indicate that large numbers 
of words contain highly consistent grapheme-phoneme corres- 
pondences. | 

Considerable research has been conducted in discover- 
ing the role of grapheme-phoneme correspondences in the 
PeEcepcreneotewords. Vernon (1971) suggests that ~...dit- 
ficulty in analyzing word sounds and resynthesizing letter 
sounds might be avoided, if in the early stages of reading, 
groups or clusters of letters were utilized rather than 
single letters." (p.52) Research that is concerned with 
the perception and recognition of words with consistent 
or invariant grapheme-phoneme correspondences is pertinent 
to this study. 

Furthermore, research that examines the nature of 
grapheme-phoneme correspondences, both in terms of spelling- 
to-sound correlations and redundancy of English letter 


sequences, are also relevant to this study. 
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This chapter contains a review of recent research 


findings of the nature of grapheme-phoneme correspondences, 
the role of grapheme-phoneme correspondences in the visual 
perception of words; and the influence of pronounceability, 
meaningfulness, letter frequency and redundancy on the 


perception of words. 
THE NATURE OF GRAPHEME-PHONEME CORRESPONDENCES 


Ausubel (1967) has stated that learning to read does 
not involve learning a completely new symbolic code, but 
rather, the written equivalent of a familiar spoken one 
whose phonemes, morphemes and syntax have already been 
mastered. In learning to read, the first erqotoilcnueeeraa by 
the reader is the conversion of written words into spoken 
words. This is done on the basis of grapheme-phoneme 
correspondences. 

English writing is an alphabetic system whereby each 
alphabet character (grapheme) represents a unit speech 
sound (phoneme) (Bloomfield, 1942). Sometimes two charact- 
ers combine to form one speech sound. This is represented 
by the fact that there are 26 graphemes but 38 or more 
English phonemes (Gibson, Osser and Pick, 1963). The com- 
bination of graphemes to represent English phonemes is not 
done in a haphazard method. On the contrary, there is some 
regularity and consistency in English orthography. 


Fries (1962) emphasizes the fact that throughout 
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English spelling history, single letters have never matched 


Single sound features. However, written English has word 
patterns represented by spelling patterns. These spelling 
patterns consist of sequences of phonemes and are not as 
irregular as spelling traditionalists have maintained. Fries 
concludes that although there is no one~to-one correspondence 
of individual phonemes and graphemes, the regularity lies in 
basic spelling patterns. These basic patterns, to Fries, 
consist of one syllable words spelt regularly with a very 
Simple pattern such as (c)vc where c stands for consonant 

or, consonant cluster; v for a vowel or diphthong; and-the 
brackets refer to being optional. 

The importance of letter grouping was also emphasized 
by Bloomfield (1942), although the exact nature of grapheme- 
phoneme correspondences was not explored in his writings. 
However, he did provide guidelines for teaching beginning 
reading by emphasizing that phonemes of letters vary less 
when the letters are associated in trigrams or monosyllables. 
Because these groupings are regular, Bloomfield suggests 
that the beginning reader be exposed to syllables, even 
senseless syllables, rather than be confronted with the 
irregularities of spelling. 

The correspondence between written English and spoken 
English has been demonstrated by Hockett (1963). He clas- 
sified English monosyllables according to letter arrange- 
ments and in terms of their pronunciation. The aim of this 


classification was to discover rules by which pronunciation 
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can be predicted from spelling. He states that the rules for 


pronunciation are formulated by what precedes and follows 
each grapheme in the graphic monosyllable. 

Hanna et al (1966) quotes Moore (1951) as having 
conducted research which demonstrated that eighty per cent 
of the 12,546 phonemes comprising the three thousand most 
frequently used American-English words are spelt consistent- 
ly. Because of the criticism directed at the corpus size 
in Moore's study, Hanna et al (1966) analyzed the grapheme- 
phoneme correspondences in a 17,310 word list. The com- 
puter program classified the grapheme-phoneme correspondences 
according to three kinds of frequency and percentage tabula- 
tions. A mere frequency and percentage tabulation of the 
correspondences, irrespective of phonological factors, 
yielded a percentage of 83.99 for the thirty consonant 
phonemes and 62.27 for the twenty-two vowel phonemes. When 
positional constraints of initial, medial and final were 
considered, the percentages increased to 74.65 for the vowel 
phonemes and 87.14 for the consonant phonemes, although a 
slight decline was noted in the final position for consonant 
phonemes. When the amount of stress given to the syllables 
is included, the percentage of correspondence for the vowel 
phonemes increases to 78.17 per cent and to 89.95 per cent 
for the consonant phonemes. 

Thus, when other factors such as stress and positional 
constraint or environment are considered, the percentage 


of correspondence between the grapheme and the phoneme 
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increases. Hodges (1971), one of the researchers of the 
Hanna et al (1966) study, writes that the degree of corres- 
pondence can achieve and slightly exceed an eighty per cent 
criterion when monosyllabic syllables and/or words are 
considered. This is much higher than the degree of corres- 
pondence between single graphemes and phonemes. 

Venezky (1967) reports the results of his computer 
program done in 1963 to derive and tabulate spelling-to- 
sound correspondences in the 20,000 most common English 
words. He concluded that spelling-to-sound rules should not 
be based upon individual letters or graphemes but upon 
functional spelling units. Positional effects, morpheme 
boundaries and phonotactical influences must be considered 
in determining the grapheme-phoneme correspondence of a 
spelling unit. Since good readers can pronounce a high 
percentage of new words encountered, Venezky hypothesizes 
that they are generalizing and formulating rules of spelling- 
to-sound correspondences. 

Carroll (1964) agrees with Venezky that correspondences 
between grapheme and phoneme are more regular than irregular 
as evidenced by computer programs translating printed text 
into phonemes with better than 95 per cent accuracy. Similar- 
ly, he purports that even young children are capable of 
grasping the rules of spelling by generalizing rules and 
classes of correspondence through frequently encountering 
such grapheme-phoneme correspondences. If this is true, then 


words containing such correspondences should be recognized 
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more easily than words that are considered to be highly 
irregular, that is, having little grapheme-phoneme corres- 
pondence. There is considerable evidence to support this. 
Several research studies by Gibson and her associates have 
demonstrated that invariant grapheme-phoneme correspondences 
are more accurately perceived than their unpronounceable 
counterparts. 
THE ROLE OF GRAPHEME-PHONEME CORRESPONDENCES 
IN THE PERCEPTION OF WORDS 

Several studies in reading research have attempted to 
investigate the reader's acquisition of word recognition 
skills. This ability requires the reader to realize the 
correspondence between written symbols and the elements of 
spoken language. (Bloomfield, 1942; Ausubel, 1967; Carroll1,1964) 
Gibson (1970) states: "The heart of the matter is surely the 
process of decoding the written symbols to speech (p.139)." 

Similarly, Levin and Biemiller (1968) analyzed oral 
reading into the process of decoding and matching to auditory 
memory. They found that the harder a word is to pronounce, 
the longer the interval from exposure to oral response. 
Recording, to this interpretation, .correct recognition of a 
word depends upon decoding written material to sound. 

The .graphic code is related to the speech,code, by rules 
of correspondence. (Fries, 1962; Hockett, 1963; Venezky, 1967) 
Reading, then, according to Gibson's definition, involves 


discovering the grapheme-phoneme correspondences. Since the 
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correspondence between graphemes and phonemes is greatest 


Waen Glusters or Petters occurring ina Given position within 
a word, these are considered to be critical units for 
perception (Williams and Levin, 1967; Gibson, 1970). 

eibson et. ale (lv62)* calle sthic critical Unie a nigher 
order unit that is "...constituted by spelling-to-sound 
correlations (p. 554). "~The unit as-not a single grapheme 
Since it does not correspond consistently with speech. As 
early as 1885, Cattell showed that whole words can be per- 
ceived as easily as single graphemes. Other tachistoscopic 
experiments have demonstrated that the number of unconnected 
letters recognized is well below the number of letters 
recognized when they are grouped into familiar words (Newman, 
IWOOes Me rer, | 956) 

Thus, the higher-order unit is a spelling pattern defined 
as "...a cluster of graphemes in a given environment which 
has an invariant pronunciation according to the rules of 
English (Gibson, 19655™“p.- 1071)%"">* Gibson hypothesized that 
these correspondences have been assimilated by the skilled 
reader Of English”andserver to organize units for” perceptron. 
In other words, sequences of letters conforming to the rules 
of English orthography would be perceived more easily than 
sequences which do not conform to these rules. The research 
studies that have been conducted to test this hypothesis will 
be reviewed in depth. 

Gibson, Pick, Osser and Hammond (1962) compared the 


perceptibility of two sets of letter strings, all pseudo-words, 
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which differed in their grapheme-phoneme correspondences. 
One list, called 'pronounceable', contained twenty-five 
words with a high spelling-to-sound correlation. Each word 
had (1) an initial consonant spelling having a single, 
regular pronunciation; (2) a final consonant spelling having 
a single, regular pronunciation; and (3) a vowel spelling 
placed between the two consonant spellings and having a 
Single regular pronunciation in the environment of the given 
initial and final consonant spelling. The twenty-five words 
in the second list, called the 'unpronounceable' list, had 
low grapheme-phoneme correspondence. These words were con- 
structed from the words in the first list by reversing the 
initial and final consonant spellings while leaving the medial 
vowel unchanged. The length of the words was held constant 
for each pronounceable and unpronounceable string in an item, 
but varied in length from four to eight letters over the 
entire test . 

The words were projected tachistoscopically on a screen 
in random order in five successive presentations. The 25 
college students were instructed to write down what they had 
seen. The mean percentage of pronounceable words correctly 
perceived was consistently and significantly better than the 
mean percentage of unpronounceable WOnds) (ailuc Ola Level eLor 
all exposure times). Errors tended to increase with the 
length of the word. 

The experiment was repeated with the same material but 


requiring a different type of response to minimize the effect 
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of 'response-bias'. In this experiment, after the pseudo- 
word was exposed, it was followed by a multiple-choice list 
of four items, one of which was correct while the other three 
were the most common errors produced in the previous experi- 
ment. The 60 college students were instructed to choose the 
word they thought they had previously seen. Again, the mean 
number of pronounceable pseudo-words correctly perceived 
significantly surpassed the unpronounceable mean number. 

Thus, Gibson et al (1962) concluded that pseado-words 
constructed according to rules of invariant grapheme-phoneme 
correspondences are perceived more accurately under conditions 
of tachistoscopic viewing. 

Would the results be different if the tachistoscopic 
conditions were removed? At what stage of development have 
these grapheme-phoneme correspondences been assimilated? 
Questions such as these were the problems of further research 
in this area. 

In another experiment, Gibson, Osser and Pick (1963) 
studied the development of the perception of grapheme-phoneme 
correspondences. This experiment was designed to discover 
the age at which children respond to spelling-patterns as 
units. Twenty-four subjects (12 boys and 12 girls) who had 
just completed Grade one and three were compared in their 
ability to recognize familiar three-letter words, pronoun- 
ceable trigrams and unpronounceable trigrams. The three 
letter words were taken from the first-grade reading list and 


each word chosen was broken into meaningless trigrams, both a 
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pronounceable and an unpronounceable one. Twenty four-and 
five-letter pseudo-word combinations (half pronounceable and 
half unpronounceable) were selected from the previous 
experm@ment of Gibson etal W(1962). 

The words and pseudo-words were presented tachistoscop- 
ically to individual children who were required to spell 
them orally. All the first-graders and the third grade boys 
read the familiar three-letter words more accurately than the 
non-word trigrams. The pronounceable trigrams were read 
Significantly more accurately than the unpronounceable ones 
by the same children. The third-grade girls read all three- 
letter combinations with high and equal accuracy, but perceived 
the pronounceable four- and five-letter pseudo-words more 
often correctly than their unpronounceable counterparts. The 
longer words were seldom read accurately by first-graders and 
there was no significant difference between pronounceable and 
non-pronounceable. But the third-graders were found to have 
an increased span and the difference between the pronounceable 
and unpronounceable items accurately perceived was significant. 

This led Gibson and her associates to conclude that a 
child in the early stages of reading reads in short units but 
has already assimilated certain regularities of grapheme- 
phoneme correspondences which facilitate in the perception 
and recall of words containing such correspondences. 

Rosinski and Wheeler (1972) chose 16 subjects in each of 
Grades one, three and five. There was an equal number of boys 


and girls. Twenty pseudo-words of three-to-six letters in 
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length were used from the Gibson Cb vole 96 2541963). studyy 
The words were typed in upper-case letters on five by eight 
inch cards, and the subjects were asked to select the one 
that was more like a real word. The results indicated no 
Significant difference for sex, so a two-way analysis of 
variance (Grade by word length) was conducted. Only the 
effect of Grade was significant. Their experimental results 
report the performance of the first-grade children to be at 
chance levels, whereas the performance of the third-and fifth- 
graders ranged between 69 per cent and 80 per cent. A New- 
man-Keuls analysis of the effect of grade revealed that the 
performance of the first-graders differed from both the 
thirds jand sfifth-grade Qleveloptated leveligreater than ithe 
.01 level of significance). This led the researchers to 
conclude that extraction of invariant grapheme-phoneme 
correspondences occurs between grades one and three. 

While Rosinski and Wheeler attempted to determine the 
basis for the word-like structures chosen by asking each 
individual how they had decided which sequence of letters 
were more word-like, they posed the question after all 20 
words had been shown. Although this provided a global or 
generalized response, it did not account for the possibility 
that a different basde for the choice of each word~like 
structure may exist. Thus, it was decided that this study 
would attempt to determine the basis for choosing each word- 


like structure. 


Gibson attempted to discover if meaningfulness or 
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pronunciation were factors in the subjects’ choice rather than 
orthographic structure. These effects will be discussed. 


The -E££fect..of Pronounceability and Meaningfulness 


One of Gibson's main purposes in her research was to 
discover ‘the unit-forming principles in reading activity. 
She considered the basis to be either the same as the unit- 
forming principles in speech, that is, pronounceability or 
morphological usage; or orthographic rules that are learned 
in reading. 

To discover if pronounceability was a prime factor in 
the more accurate perception of invariant grapheme-phoneme 
correspondences (which were also more pronounceable), Gibson, 
Sshurcliffiand Yonas (1968) repeated the Gibson et-al (1962) 
study with 34 deaf subjects and 34 hearing subjects. The 
results showed that although the deaf subjects made more 
errors than the hearing subjects, the difference in the 
error score of pronounceable and non-pronounceable pseudo- 
words was just as Significant for both groups. This led 
Gibson to conclude that pronounceability is not the main 
cause of the units. The deaf subjects profited just as much 
from reading as the hearing subjects did. However,this could 
indicate that deaf subjects rely more upon visual cues or 


some other factor in the perception of words. 
However, as the Gibson et al (1962) study showed, words 


that conform to the rules of invariant grapheme-phoneme 
correspondences are more pronounceable . To confirm this, 
Gibson et al (1962) had 165 college students rate the test 


words on a nine-point scale for pronounceability. The 
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pronounceable list was rated in all cases as being easier to 
pronounce. After this had been done, Gibson had 16 subjects 
read the words aloud. The invariance of pronunciation was 
better for the pronounceable list: A positive correlation of 
0.85 was found between both sets of scores. 

Thus, it seems that although pronounceability may aid in 
the accurate perception of grapheme-phoneme correspondences, 
it alone cannot account for the formation of units. Gibson 
(1962) states that it is the frequency of experiencing the 
grapheme-phoneme correspondence that leads to skilled recog- 
na tionr 

Vernon (1971) reports that these studies seem to indicate 
that pronounceable trigrams and pseudo-words are processed as 
Single unitary structures, whereas the less pronounceable and 
unpronounceable had to be perceived letter by letter before 
they could be recognized. Thus, it appears that pronounceable 
grapheme-phoneme units are assimilated in chunks. Miller 
(1956) “showed that a "chunk”™ of information could be perceived 
as rapidly as a single item. Newman (1966) found that restrict- 
ing the span of letters exposed radically reduced the speed 
at which material. could be read. In fact, to read a passage 
easily and with 96 per cent accuracy, a string or span of 
eight letters was required for each eye fixation. 

Gibson, ‘Bishop, Schiff and Smith (1964) compared three 
types of trigrams in a study to determine the effects of 
meaningfulness and pronounceability as grouping principles 


in the perception and retention of verbal material. The 
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three types of trigrams included a pronounceable one con- 
structed by grapheme~phoneme correspondences; a meaningful 
trigram having a semantic reference; and a control trigram 
that was low in both pronounceability and meaningfulness. 
The pronounceable trigrams were found to require the lowest 
perceptual threshold for accurate perception and recall of 
tachistoscopically presented trigrams. Meaningful trigrams 
followed and the control trigrams required the highest 
perceptual threshold. Thus, Gibson et al (1964) concludes 
that letter-groups which have an invariant grapheme-phoneme 
correspondence form functional units for reading. 

Although the words used in these studies were rated for 
pronounceability, the ratings and reading were done by subjects 
other than those used in the study. Also, the rating and 
reading was done by college students, whereas the words were 
sometimes used with elementary students. Thus, it seems 
necessary to determine if the words selected by students are 


read with an invariant pronunciation. 


The Effect of Letter Frequency 


Anisfield (1964) commented on the research of Gibson 
et al (1962) and raised an alternate point in discovering 
that although the letter frequency of the test items was 
controlled, the frequencies of bigrams and trigrams were not. 
Ainisfield found (except for three items) that the word with 
a higher bigram frequency had a higher recognition score than 


the correspondent word with a lower bigram frequency. A 
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Wilcoxon test indicated that the difference was significant 


beyond the .01 level. Thus, he concluded that bigram 
frequency can predict the differences in recognition. 

Gibson (1964) replied to Ainisfield's comments indicat- 
ing that because the test items varied in length, the longer 
words would have greater summed frequency. Mere sums would 
give a bias toward a negative correlation. Using the mean 
summed trigram and digram frequency for each item and 
correlating it with the number of correct perceptions yielded 
no Significance. 

However, Ainisfield's point does raise a purpose for 
further investigation. Given two invariant grapheme-phoneme 
correspondences with differing summed bigram and trigram 
frequencies, would the pseudo-word containing the higher 
summed frequency be chosen? 

Postman and Rosenzweig (1957) conducted research that 
dealt with conditions that determine the perceptual recognition 
of verbal stimuli. One aspect of the research was concerned 
with the correlation between visual recognition thresholds, 
word frequency and trigram frequency. No relationship was 
found between recognition thresholds and trigram frequency. 
However, word frequency was found to lower the recognition 
threshold. 

Mayzner and Tresselt (1962) studied college students' 
ability to rank letter pairs and single letters to match 
digram and single-letter frequency counts that were based on 


word length and letter-position. The results indicated that 
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the subjects were able to successfully rank the frequency 


with which digrams and single-letters occur in the language. 
This led Biederman (1966) to study the recognition of 
tachistoscopically presented five-letter words as a function 
of digram frequency. With the 16 college students, Biederman 
found that for words of high frequency, there was no difference 
in the ease of recognition between high digram frequency 
words and low digram frequency words. However, for words of 
low frequency, high digram frequency words were recognized in 
fewer trials than low digram frequency words. 
This research seems to indicate that given words of 
low frequency, or perhaps even pseudo-words with a no-word 
frequency value, the words comprised of high digram Or trrgram 
frequency would be recognized more often than a lower digram 
or trigram frequency based word. The present study will 


attempt to test this hypothesis in a non-statistical manner. 
THE ROLE OF REDUNDANCY IN THE PERCEPTION OF WORDS 


Bruner, as reported in Hormann (1971), has stated that 
learning a coding system is like classifying in which the 
learner must draw the similarities and differences to learn 
the system. Furthermore, he postulates that by allowing 
language to happen, man makes use of his freedom to link the 
randomness of reality with the laws of probability. 

Postman and Rosenzweig (1957), in their study of pre- 
recognition errors, found that their subjects had a tendency 


to complete partially discriminable items, if the items were 
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of high frequency. Thus, once a subject had recognized two 
letters, he was able to supply the missing letter and to 
reconstruct the word. Postman and Rosenzweig conclude: 

“In the language of communication theory, it 

would appear that after training, each letter 

carries a smaller amount of information; the 

stimulus pattern has become more redundant." 

(Ow2o2) 

Miller (1951), in discussing rules for using symbols, 
states: 

"So long as language contains fewer symbols than 

there are things to be symbolized, the symbols 

must be arranged in patterns. Thus every symbol 

occurs in a context of other symbols, and its 

symbolic role changes as the context changes." (p.103) 
Thus, in English, letters should not be considered in 
isolation but rather in the context of other letters. The 
role of the letter can be changed with a new context or 
environment of letters and a positional change within the 
word. 

Miller reports that when a person reads a familiar 
sequence of letters, the central activity of the brain can 
run slightly ahead of the stimulus sequence and so lead the 
reader to expect certain stimuli before they occur. 

Thus, linguistic events are redundant. Redundancy is 
not a characteristic of a single event, but of a sequence of 
events. Garner (1962) attributes the redundancy in printed 
English to the intraword constraints. Could this be why 


tachistoscopic experiments have demonstrated that the number 


of letters recognized when they are grouped into familiar 
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words or sequences exceeds the number of unconnected letters 
recognized? 

Schiffman (1971) reports that sometimes Panne only 
need to perceive certain familiar letter groups, dominant 
letters, On gust the initial vor final part of the word for 
accurate recognition. Smith (1969b) proposes that identifi- 
cation is the result of testing a sufficient number of 
features, that is, elements of the visual configuration, so 
that alternative Beaponees are eliminated and the uncertainty 
is reduced. His research (Smith, Lott and Cronnell, 1969) 
found evidence to support the hypothesis that disruption of 
"total word form' does not interfere with the identification 
of words unless the discriminability of the elements in a 
word are disrupted. The 216 college subjects searched for 
words in passages of text that varied from normal text to 
alternating type size and upper-and lower-case type. Relative 
size of alternate letters rather than the alternation of 
case accounted for the disruption of discriminating the 
feature sets needed to identify the word. This led Smith to 
conclude that a reader is sensitive to sequential dependencies 
among features rather than among letters and this permits 
him to identify letters in words which he cannot identify in 
isolation. 

Smith (1967) hypothesized that the number of features 
to be discriminated for a sequence of letters to be identified 
varies inversely with the amount of redundancy within the 


sequence. The experimental results obtained by controlling 
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the intensity level of the stimulus sequence indicated that 
several parts, called distinctive features, were analyzed 
simultaneously and that the number of features required 
vary with the redundancy of the sequence as a whole and 
with the probability of the sequence being a word. 

Thus, a reader is sensitive to sequential dependencies 
(or redundancy) within a sequence of letters. For example, 


sequential redundancy determines that the final letter of an 


English esequence San, weouprobably wd yt,, Ol# yt4 

The ability to make use of sequential redundancy should 
be based on an acquired implicit knowledge of word structure. 
Smith and Lott (1970) studied how children in Grades one 
and four developed adult-like skills in the use of sequential 
redundancy in the recognition of familiar three-letter words. 
A stimulus word or letter was projected at below contrast 
threshold and the contrast intensity of the projected light 
was gradually increased until the subjects responded to the 
stimulus. All groups tended to identify letters within 
words at a lower light intensity level than the level at 
which they were able to identify letters in isolation. They 
found that children appeared able to use sequential 
redundancy in the identification of letters in the familiar 
three-letter words even in Grade one, and by Grade four 
achieved an adult level of performance. It led them to 
conclude that information from one part of a word facilitates 


the identification of other parts or letters of that word. 


Thus, as Foote and Havens (1965) reported - configuration 
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plays a significant role as a response determinant of 
tachistoscopic presentations since it reduces the uncertainty 
and also provides cues for distinguishing the features that 
Smith reports are used in word recognition. In addition to 
this, there appears to be an awareness of the sequential 
distribution or redundancy of letters that can occur to- 
gether. It could be this factor that caused Foote and 
Havens” subjects to try™to'’find words “to “fit the “configur— 
ation, and the words chosen were usually of high frequency 
of occurrence thus contributing to their being more 
redundant. 

This result is in agreement with the results of Miller 
and Selfridge (1950). Their experiment was designed to show 
that meaningful material is easier to retain because it 
contains, to a greater degree than nonsense material does, 
the "transitional probabilities" or sequential redundancy 
of everyday language. Likewise, Gibson postulated that 
Sepidiincddb le" invariant grapheme-phoneme correspondences 
are perceived more accurately than variant correspondences. 
This could be because readers have acquired a knowledge of 
the transitional probabilities in their language and can 
transfer this knowledge to the solution of a new task 
(recognition of words). 

Similarly, Miller, Bruner and Postman (1954) found 
increased accuracy in recall and recognition of letter 
groups and words that had greater or closer approximation 


to English. The researchers estimated the redundancy 
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value of these letter groups to be. 43, per cent. -Again, the 
number of letters identified correctly increases when the 
stimulus sequence is more redundant. 

Wallach (1963) exposed nonsense words with varying 
degrees of approximation to English to Grade five Pupils. 
Good spellers were able to recognize words of a higher order 
approximation significantly faster than poor spellers. Thus, 
it would appear that good spellers have acquired a knowledge 
of the transitional probabilities of written English. 

To determine the letter sequence habits of children, 
Amster and Keppel (1968) compared Grade two, five and college 
students in their ability to complete a word with the letter 
which would best follow. The data showed an increasing 
ability with age to make meaningful units or words, as well 
aS providing a letter which most frequently follows in 
orthographic. Structure. 

Thus, it would appear that younger children have 
acquired an awareness of orthographic structure and are 
aware of sequences of letters that can occur together. To 
determine which part of a word conveys more information, 
Bruner and O'Dowd (1958) worked with 16 college students in 
their sabidaty to recognize words in which typographical 
reversals were inserted at the beginning, middle or end of 
the whole word. The results indicated that the beginning 
of the word is more informative than the end, and the end 
is more informative than the middle. Experiments done by 


Carson (1961) and Broerse and Zwaan (1966) agree with the 
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results obtained by Bruner and O'Dowd. 


SUMMARY 


From the research reviewed here, it can be concluded 
that invariant grapheme-phoneme correspondences are iden- 
tified more accurately than their variant counterparts. It 
would appear that the invariance is based upon units that 
have a consistent spelling-to-sound correlation. These 
correspondences appear to be assimilated by the reader at 
a very early stage of reading development. The orthographic 
structure of the word, rather than itss pronunciation or 
meaningfulness, seems to be the factor involved in the 
accurate recognition of words containing such grapheme- 
phoneme correspondences. 

Few of the studies have been done without tachisto- 
scopic presentations or light controlled intensity levels. 
None have required the subjects to read, as a unit, each 
word chosen. Only one of the studies attempted to deter- 
mine the basis of individual discrimination. No study has 
tried to determine if there are any differences in the 
ability of achieving and non-achieving readers to select 


the invariant grapheme-phoneme correspondences. 
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CHAPTERS. C11 
THE EXPERIMENTAL DESIGN 


INTRODUCTION 

In this chapter, the experimental design of the study 
is described. Information regarding the selection of the 
sample, the test instruments used, and the procedure used in 
the administration and scoring of the tests will be included. 
For the examiner-constructed tests, it was necessary to run 
a pilot study. The results of this pilot study have been 
summarized. A description of the treatment of the data by 
statistical procedures will also be discussed in this 


chapter. 


SAMPLE 

Two schools, in a mid-socioeconomic area of Edmonton, 
were originally designated by the en Sea of the Edmonton 
Separate School System for this research. According to 
Blishen"s Occupational Class Scale (Blishen, Jones, Naegele 
and Porter, 1961, pp.477-485), the majority of subjects in 
this 'mid'category would come from homes of skilled and 
semi-skilled workers. This means the subjects would belong 
in category four or five on this scale although, drawing 
from a normal distribution, there would be some deviations 
above or below these categories. Few children in these two 


areas came from non-English speaking homes. 
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The students selected for this study were from Grade 
2, 3 and 4 classrooms in the Edmonton Separate School System. 
The students had been taught reading by a basal reader 
approach. The actual sample consisted of the 127 children 
registered in Grade 2, 100 children in Grade 3 and 124 
children in Grade 4 in the two schools in this system. 
Twenty-five children (7.1 per cent of the population) were 
excluded during the sampling procedure because they were 


able to speak a second language. 
Individual interviews were held with students purporting 


to speak a second language. The investigator was assisted 
by a person conversant with French and Ukranian, the two 
predominant second languages spoken in these school areas. 
A conversation between the investigator's = uae and the 
individual was used to determine the fluency with which the 
individual spoke the second language. Those who were able 
to converse quite fluently were eliminated from the study. 
For those who spoke a language other than French and 
Ukranian, the individual was required to translate orally, 
sentences from English to their second language. This method 
was used rather than relying upon the information in the 


cumulative cards in the schools. 
SELECTION OF SAMPLE 


After the exclusion of the children who were able to 
speak two languages, the remainder of the population (119 
children in Grade 2; 92 children in Grade 3 and 115 children 


in Grade 4) was classified as achieving and non-achieving 
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readers on the basis of the results of the silent reading 
comprehension standard scores of the Gates-MacGinitie 
Readingmlesits',Form 2°e(1965 )*. 

During the last two weeks of January, all the children 
in grades two and three of the Hanonvon Separate School 
System are administered this test. The Primary B Form is 
administered to those in Grade two, and the Primary C Form 
to the Grade three children. The investigator administered 
Survey. D> 1M. tom the® Grade®four"childrenvin* April: ~All* forms 
ofmthesGates=MacGinitiesReading@lest* have two subtests’ — 
Vocabulary and Comprehension. Only the silent reading 
comprehension subtest scores were considered for the purposes 
of this study. The norms of this test were established on 
a sample of 40,000 children. The mean standard score of the 
test is 50 and the standard deviation was established as 
vor(Technical Manual, 1965, p.2). 

The mean and the standard deviation was computed on the 
1972 reading comprehension subtest scores of the population. 
The results indicated a Grade 2 mean of 49.0 with a standard 
deviation of 8.32. The Grade 3 mean was 50.3 with a stan- 
dard deviation of 7.69. The Grade 4 mean was 50.37 with a 
standard deviation of 7.58. 

Using these means and a half-standard deviation, groups 
of achieving and non-achieving readers for each of the three 
grade levels were established. A table of random numbers 


was employed to select the test sample of ten achieving and 
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ten non-achieving readers from each grade. 

Achieving readers in Grade 2, 3 and 4 were selected 
EvOM Ghose rchildnen scoring abover 53.70, 54214 ande54.16, 
respectively, on the silent reading comprehension test. 
Thus, achieving readers in all three grades were children 
who scored .5 or more standard deviations above the mean. 

Non-achieving readers in Grade 2, 3 and 4 were selected 
from those children scoring below 44.38, 46.46 and 46.58, 
respectively, on the silent reading comprehension test. 
Non-achieving readers in all three grades were children who 
scored .5 or more standard deviations below the mean. 

In the selection of the sample, no consideration was 
given to the sex of the subjects. The distribution of male 
and female subjects was thus a random outcome. As Table I 
reveals, the mean age of both groups within each grade was 


very close. 
TEST INSTRUMENTS 


Standardized Tests 

Gates-MacGinitie Survey D, Form 1M - This test was 
designed for use in Grades four through six and provides a 
measure of speed, vocabulary and comprehension. Each of 
these is administered as separate tests and is interpreted 
separately by standard scores, percentile rankings and 
grade scores. 

Only the silent reading comprehension subtest was 


administered to the population. In this test, the student 
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indicated his choice of answer by marking the appropriate 
box. He was instructed to do the best that he could. 

The comprehension subtest measures "... the child's 
ability to read and understand passages (Manual, p.1)." 

It contains 21 passages in which a total of 52 blank spaces 
have been distributed. For each blank space the child had 
to choose,from five, the one which best conforms to the 
meaning of the whole passage. 

The Gates=MacGinitie Reading Test, Survey D replaces the 
Gates Reading Survey. This new, revised edition appears to 
be more up-to-date. The scoring of the tests has been sim- 
plified.....the noxums yfor, the Gates-MacGinitie Reading Tests 
are based upon a new, nationwide standardization. (Technical 


Manual, 1965) 


Test of Orthographic Structure 


Since the purpose of this study was to discover whether 
achieving and non-achieving readers are familiar with the 
orthographic structure of words, it was necessary to construct 
a test to measure this. A copy of this test is to be found 
in Appendix A. 

All of the real words used in this fifteen-item test 
appeared in Hockett's (1963) list of spelling words comprised © 
of invariant grapheme-phoneme correspondences. Words from 
this ast merce chosen because Hockett had classified these 
monosyllables according to their letter arrangement and 
pronunciation. Hockett had found them to be consistent in 


spelling-to-sound correspondences. 
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Since it was decided to minimize the effects of meaning- 
fulness, the words were checked for frequency of occurence 
in the Teacher's Word Book of 30,000 Words (Thorndike, 1944). 
Only those words that occured less than five times per 
million were retained as possible test items. It was decided 
that these should be meaningless to the students in the 
sample. The words to be used in this study were randomly 
selected by placing all the words in a container and drawing 


the number of words required. 
The words selected were checked for frequency of 


occurence in the Word Frequency Bock@™(Carroll et al; 1971). 
The words selected were checked for frequency of 


occurrence in the Word! Frequency’ Book (Garroiiges al, 1971). 
This book gives a total frequency count. In addition to Chis; 
the word frequency count in a range of material for each of 
grades three through nine is presented. The words were found 
not to be used, or used infrequently, in material typically 


exposed to the grades participating in this study. 


Digram and trigram frequency of each real word was 

analyzed according to the frequency tables of Mayzner and 
Tresselt (1965). This study presented tables, based on a 
sample of 20,000 English words, which show single-letter 
to pentagram frequency counts for all word-length and letter- 
position Ponhineeones for three to seven letter words. 
The summed or total frequency count for all word-length and 
letter-position combinations bears a high degree of corres- 
pondence with the Underwood and Schulz tables (1960). For 
example, a Spearman rank-difference correlation yields a 


value of .97 between single-letter counts of the two 
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tables) (Mayzner and Tresseit, 1965, p-13). 

The digram and trigram count of each real word was 
considered because some consonant clusters appear to function 
as digrams whereas trigrams form pronounceable syllables 
(Postman and Rosenzweig, 1956). An example of the frequency 


count computation and consideration is: 


DREN COURT Total digram 


considering ; ) 
LP and WL and trigram 
scurf sc - 7 sc - 41 
cu ="'0 urf -— 50 
ur - 8 
igng coe al 


(LP - Letter Position 
WL - Word Length ) 


Since one of the purposes of this study is ee discover 
whether letter frequency affects the basis of an individual's 
choice, it was necessary to build a distractor containing 
invariant grapheme-phoneme correspondences. 

The following criteria were used to build this distractor: 

(1) The total digram and trigram count of the real word 
was considered to be either highly frequent or of low 
frequency. This decision was relative to the frequency 
count of other digrams and/or trigrams beginning with the 
same letter. If the real word was considered to be of high 
frequency, then the distractor would be made of letters of 
the lowest possible digram and trigram counts. If the real 
word was considered to be of low frequency, then the distractor 
would be made of letters having the highest possible digram 


and trigram frequency counts. 
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(2) The distractor was built by beginning with the 
same letter as the real word but by selecting the digram 
and/or trigram having a frequency count that was opposite 
in value to the frequency count of the same number of letters 
in the real word. 

(3) The distractor was comprised by an invariant 
grapheme-phoneme correspondence. The letter sequences 
generated by the investigator were classified according to 
the arrangement of letters and were compared to Hockett's 
list of spelling words having consistent spelling-to-sound 
correspondences. 

(4) Word length was held constant within each item. 

These four criteria ensured that these two items would 
be of opposite digram and trigram frequency counts while 
maintaining an invariant grapheme-phoneme correspondence. 

A third distractor was constructed for each item. This 
distractor was to contain a non-permissible sequence of 
letters, that is, the letters could not be generated accord- 
ing to the rules of English orthography. This distractor 
was included to determine if students were able to discrim- 
inate between permissible and non-permissible sequences of 
tettensein English oLlcnograpny. lhe pronunciatlon ot) che 
distractor was awkward and unnatural according to English 
phonological rules. 

The following criteria were used to build the non- 
permissible distractor: 


(1) This distractor was to begin with the same initial 
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letter ass the, other two,words.. 

(2) This distractor was to contain a sequence of letters 
that cannot occur in English orthography. The non- 
permissible combination was randomized to be in initial, 
medial or final positions (or a combination of any two 
positions). 

(3) The length of the distractor item was to be in 
agreement with the length of the other items in that entry. 
Thus, length was held constant for each test item. 

The test was constructed so that each item would have 
three choices. The three choices were typed in lower- 
case letters with primary type on a three mite ve neh 
card. The order for each card was randomly determined. 

An example of an item is: 

lopaalg) bnel bleb 

Each student was interviewed individually by either the 
investigator or the trained assistant. The student was 
asked the following sequence of questions for each of the 
fifteen items presented (with one item per card): 

(1) Which one of these three groups of letters is more 
like a real English word? 

(2) Why did you choose that one? 

(3) Could you read the word for me? 

(4) Which of these three groups of letters could not 
be a real English word? 


(5) Why did you choose that one? 
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If the response to Question two contained any evidence 
of the child having previously seen or heard the word, the 
following questions were asked: 

(1) Can you remember where you saw (or heard) the 
word before? 

(2) What does the word mean? 

If the child gave no response to Question Two, it was 
decided that the following questions would be asked: 

(1) Have you ever seen or heard that word before? 

(2) Does that word remind you of any other word that 
you know? 

The responses were noted on a scoring sheet. A copy of 
the scoring sheet is to be found in Appendix A. The scoring 
procedure generated the following information: 

(1) Total number of permissible sequences of letters 
chosen over the non-permissible combinations. 

(2) Whether the response for a real word was an item 
of high or low £Erequency. 

(3) The basis of discrimination for each item selected 
as permissible and non-permissible. 

(4) The pronunciation of each real word chosen. 

(5) The total number of non-permissible sequences of 
letters correctly identified as being non-permissible. 

Arrington's Formula ( 2A ) was used to determine the 
reliability coefficient Ree te test (Fiefel and Lorge, 1950). 


To use this formula, it was necessary to do a test-retest 
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GE thessample used in the pilot study. This was carried 
out by the investigator two weeks after the initial testing. 
The reliability coefficient was computed at .67 for the 
Grade 2 sample; .74 for the Grade 3 sample and .90 for the 
Grade 4 sample. Responses that were the same on both test 
and retest were recorded as agreements while responses that 
were different were recorded as disagreements. The number 
of agreements and disagreements for each group of readers 
within each grade are described in Table II. As the results 
indicate, there was a consistently higher number of agree- 
ments amongst the achieving readers as opposed to the non- 
achieving readers, except in the Grade 4 responses to the 
real word. Similarly, as the grade level increased, there 
waS an increase in the number of agreements. This could 
mean that at the lower grades and amongst the non-achieving 
readers, there is less consistency of response and may mean 


that in these groups there was more guessing. 


Test of Letter Familiarity 


It was decided to construct this test to determine if 
the students were aware of permissible letter combinations 
within) a particulars word.= 2t, Was believedathat this test 
would provide a measure of the child's awareness of letter 
redundancy. 

The test consisted of twenty real words chosen in the 
exact manner that words were chosen for the Test of Ortho- 
graphic Structure. The words appeared in Hockett's (1963) 


list of regularly spelt words. The frequency of occurence 
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of the words was checked in the Teacher's Word Book of 
30,000 Words (Thorndike, 1944) and the Word Frequency 

Book (CarrolPtet fal ; 1971). The frequency of occurrence 

of these words was less than five times per million. The 
digram and trigram frequency of each real word was analyzed 
according to the tables of Mayzner and Tresselt (1965). A 
copy of this test is to be found in Appendix B. 

For this test, it was decided to delete one letter from 
the sequence of letters comprising the real word. For the 
deleted letter, three one-letter choices would be provided. 
The student was asked to select the best letter to make a 
word and to write that letter in the blank. 

As much as possible, the criteria used in selecting the 
one-letter choices for each of these items was the same as 
thatatisedt ior: items*on thesTest-or Orthographic’ Structure: 

The three choices for each item consisted of: 

(1) the missing letter from the real word; 

(2) a permissible sequence whose digram or trigram 
frequency count value was opposite to the real missing 
letter; and 

(3) a non-permissible letter or one that could not 
occur within that letter environment according to the rules 
of English orthography. 

An example of an item from this test is: 

seo” ( weg?) 
The twenty items were typed on one test sheet. Each 


student completed the test individually. The order of the 
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three one-letter choices was randomized. Three choices 
followed each test item. 

To discover the basis of the subjects discrimination and 
selection of one letter, it was decided to ask each student 
the following questions about four of the test items: 

(1) How did you decide which letter would best fit in 
the blank to make a real English word? 

(2) Can you read the word? 

The four test items had been preselected by a table of 
random numbers (Glass and Stanley, 1970). 


Again, the reliability was determined by Arrington's 


Formula ( 2A ) in using a test-retest of the entire test 
2A+D 
sample. ‘The number of agreements and disagreements for each 


group of readers within each grade was calculated. Table 

III presents a summary of this information. The reliability 
coefficient for the Grade two sample was .68; for the Grade 
three sample it was .71; and for the Grade four sample it was 
computed as .76. The reliability. coefficient across grades 
is more agreeable for this test. The achieving readers' 
responses were more consistent than the non-achieving readers' 


responses except at the Grade 3 level where the achieving 


readers had nine less agreements. 
PILOT STUDY 


A pilot study was conducted in the middle of April to 
test the effectiveness of the two examiner-constructed tests. 


The two tests were administered to twelve children from one 


dehates demon Ghat aaa ~ 
emeti tas3 aft Fo Wot suods anoksnoup entwolta® et ‘ 
ni #i% teed biwow tejtol coidw ebfoeh voy bib woh (iu 34 
Shrew dekipnd set & stem oF Ansid oft : 
fbiow eft bess voy a6 ¢s) | 
to sfdst s yd betosfeeerq need dsr eanistt tesd nod ent 


(OTL ,ysines2 Bune easid) etedmun mobast 
atabinaksek vd bedimasteb aaw ytilidstiex ont  mispA. 
seoa sxivne oft lo testox-tseos 5 pobau at = 6iymxz0T 

fides tO? atnemesrpeeth Bas =tnemsetps to zSsdnpa ant -9iqnse 
efde? .bedsluolss esw sbs1p doss atftiw exsbsex to quozp 
ytifidsifer off .notismxotnt etdt to ytemive s etneseaq TET 
sbe1D sit tot +80. esw slamse ows obs1D sft rt SoeiottIeoo 
ew ti olqmee x01 sbpxo efid tox Bas <I'. esw ti olqmse eoadt 
esbszp 220105 tneivizise> ysilidstiss sft .6t. 2s Betegnoo 
‘'auShsex pritveidos si? .stes3 efdt 102 oidpes1xps etom Bt- 
‘exebso1 poiveisios-non sit cadt+ tnedalenoo ox6m Ssisw Beanogest 
pniveidos sit stoiw [ovel t sbsxzD sit ts Jdqedxe ssencgqsez 
-agnsmestps aesl onin bed e1tebsst 

yduT2 Toirs ; 
03 Lixgé Io sibbim odd nk bstoubaop asw ybute soliq A . 7 
.etasd betoutsenoo-ichimsxs ows sf3 7) easasvisoeits ont fast 
ano mos? mevblirio oviews OF bevsdeinimbs. o7eW e3aad owb ed? 


50 


06 OTT 9S vCoT v 

06 OTL 6L TOT © 

v6 98 06 OEE é 
serbestq seiby seabestq sorby epelrzy 
Sstepesy butAetyoy-uoNn Slepesy butaetuoy 


ALIYVITIWVA YHLLAT JO Sa 
NO LSALaaY NI SLNAWHHaYSVSICG ANV 
SENAWHRSHSVY ASNOdSdY AO SLINSHAY AO AXVWWNS 


Tit Widvs 


Lilt SIERT 


eAleaeass EY erect es atin YO onmuads wt , 
v0 TRATADT VI RTMEMESTOASTA GxA 
YTTAALITMAT AGiTSd WO TadT . 


—— 


- erphe_sd paiveinof-aou exehssA poivetiok 
ssipseid SSIpA ssipB2id SsstpA 


BL 


school assigned to the investigator by the Edmonton Separate 
School System. The school was in a mid-socioeconomic area. 

The children selected for this pilot were from a Grade 
two, three and four classroom in this school. On the basis 
of teacher judgements and tests, two children at each grade 
level were identified as achieving and two were identified 
as non-achieving readers. 

Each of these children were then seen individually by 
the investigator and an observer who was being trained to 
assist in the final collection of data. The following 


tests were administered in a random order: 


Cijeetne= Testror Orthographic Structure. 
(2) the Test of Letter Familiarity. 


The responses to all questions asked on the Test of Ortho- 
graphic Structure were tape-recorded and hand-written on a 
scoring sheet. 

Revisions and changes were made in each of the two tests 
on the basis of the pilot study. The Test of Orthographic 
Structure was found to be too long to sustain the attention 
of: the younger children in the sample. The number of items 
was therefore reduced from twenty to fifteen on this test. 
Two of the items were deleted because they were found to be 
meaningful and recognizable to some of the children. The 
final fifteen items for.the test were selected from the 
remaining eighteen by using a table of random numbers. 


In conducting the pilot study, a number of questions 
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were) asked of eachschildiabout thesbasissof-their.dis- 
crimination and selection of answers. For the final 
collection of data, these questions were structured to 
be asked in conjunction with each item on the Test of 
Orthographic Structure. 

The results of the responses of the children indicated 
that few based their selection on orthographic structure. 
Rather, the children seemed to search for meaning or would 
misread their choice so that it became a real word that had 
a Similar structure. Table IV shows how many words were 


read incorrectly at each grade level. 


TABLE IV 


NUMBER OF WORDS READ INCORRECTLY 
ON THE ‘TEST OF sORTHOGRAPHICe STRUCTURE 


Words Read 


Grade Words Read With Substitution Total Words 
Incorrectly, CY Deuerron Read Incorrectly 

Grade 2 

Achieving 8 8 16 
Non-achieving 10 14 24 
Grade 3 

Achieving q/ 2 9 
Non-achieving 13 9 a2 
Grade 4 ; 
Achieving 2 5 7 
Non-achieving ll 3 14 
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The investigator attributed the search for meaning to 


the possibility that since there were two choices represented 
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a 
by invariant grapheme-phoneme correspondences, the child 
might be forced to search for meaning to discriminate and 
select. 

To determine if this was so, a second pilot was con- 
ducted using the Revised Test of Orthographic Structure. 
The revised test consisted of fifteen test items, each item 
having two choices. One choice was a real English word 
with an invariant grapheme-phoneme correspondence. The other 
was a non-permissible sequence of letters in English 
orthography. 

the Revised Test of Orthographic Structure was piloted 
O° a total of six students in’ Grades 2, 3 and 4. Again, on 
the basis of teacher judgement and tests, both an achieving 
and non-achieving reader were identified for each grade. 
The results showed little difference. Table V summarizes 
these results. The children still seemed to search for 

TABLE V 


NUMBER OF WORDS READ INCORRECTLY ON 
THE REVISED TEST OF ORTHOGRAPHIC’ STRUCTURE 


Words Read 


Grade Words Read With Substitution Total Words 
insonrectiy Type. Error Read Incorrectly 

Grade 2 

Achieving 4 Ss, “! 

Non-achieving 4 8 12 

Grade 3 

Achieving 1 2 S 

Non-achieving 6 5 1 

Grade 4 

Achieving 2 70 2 


Non-achieving 0 3 3 
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meaning. Thus, it was decided to use the Test of Ortho- 

graphic Structure as it had originally been designed. 

Engthe firse pilot run, the fest of Letter) Mami liani cy 
was tried. The twenty items were divided into two sets of 
ten items with each set being tried with a different set of 
questions. This was to determine if different results would 
be obtained according to the set of directions given. The 
order of the two sets of directions were varied so that one 
set was asked for questions one to ten first, and with the 
next child, they were asked on questions eleven to twenty. 

The two sets of questions were: 

Set One: Look carefully at each word below. In each word 
one letter is missing. Following the word, three 
letters arejigiven.]| Pick the letter which you) think 
would best fit in the blank to make an English 
word, even though you may not know the word or its 
meaning. Write the best letter in the blank. 

Set Two: Look carefully at each word below. In each word 
one letter is missing. Following the word, three 
letters are given. First, circle the letter which 
you think would not fit in the blank to make an 
English word. (PAUSE) 

Now, from the remaining two, pick the letter which 
you think would best fit the blank to make an English 
word, even though you may not know the word or its 
meaning. Write the best letter in the blank. 

The total number of permissible responses for each set of 
directions are recorded in Table VI. The results indicated 
that there was no significant difference in responses when 
the directions were varied. Thus, it was decided that Set 
One would be used for ease of administration. 


On the basis of the performance of the children, it was 


decided to change four of the test items. More than half of 
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the children had selected the non-permissible letter on 
these items in an attempt to make the word meaningful. 
Different non-permissible distractors were written for these 
four items. 

It was also decided to double the space between the 
letters composing each test item to minimize discrimination 
difficulties that had been noted on one test item. 

In an attempt to determine the basis of discrimination 
and selection, it was decided to randomly select four of the 
twenty items and to ask the child to explain how he chose 
a letter. Similarly, to determine if the child was able to read 
the word correctly, it was decided to ask for the pronun- 


Siacion of each of the four Ltems. 


TESTING PROCEDURES 

During the month of April,” bov72, whecrade “our tsubjects 
in both schools were tested on the Gates-MacGinitie Survey 
D, IM. The results of the Edmonton Separate School System's 
Gates-MacGinitie Primary B and C for Grades two and three 
subjects in both schools were made available to the 
investigator. The sample of ten’ achieving and ten non- 
achieving readers for each of the three grades was completed 
from these scores. 

The following tests were administered individually to 


the subjects either by the researcher or the trained 


assistant: 


(1) the Test of Orthographic Structure. 
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57 
(2), the Test of Letter Familiarity. 
The administration of these tests was held constant. 


All testing was completed by the beginning of May, 1972. 


ANALYSIS OF DATA 

All the tests administered to the subjects were hand 
scored by the investigator. The information obtained from 
the testing program for each child was coded, punched on 
data cards and processed by computer by the Division of 
Educational Research Services at the University of Alberta. 
Correlations 

Using the computer program Dest 92, correlations were 
obtained for the reading score and the total score of 
permissible letter sequences on the Test of 6rthograpnte 
eeELUCture and thewlest Or Letter Familiarity. “These 
correlations were obtained for each grade and each group of 
readers within each grade. 

One-way Analysis of Variance 

By using the computer program ANOV10, the relationship 
of the ability of each grade to select permissible sequences 
of letters in each test was found. 

Using the computer program ANOV15, the relationship of the 
ability of achieving readers for each grade, and the rela- 
tionship of the ability of non-achieving readers in each 
grade to select permissible sequences of letters on each 
test was found. 


Kolmogorov-Smirnov Two-sample Test 


The Kolmogorov-Smirnov two-sample test was used to 
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determine whether the two groups had been drawn from the 
same population. This computer program NONP#1 compared 
the number of responses for each item in each category of 
either high or low frequency or non-permissible sequence. 
The responses were compared within each grade using the two 
groups of readers. Furthermore, the responses of each 
group of readers was compared with the responses of the same 
type of group in another grade. The significance of the 
chi square was determined. 
APL Program 

The APL program CHISQ PROP was used to compare the types 
of responses for each item in the categories of either 
permissible or non-permissible sequences of letters. Each 
group of readers within a grade were compared as well as 
Similar groups across the grades. The types of responses 
Welemcolipaled FOr DOtnwtests., | ihersigniticance Of the 9 Zz) 


value was determined. 


SUMMARY 

Ten achieving readers and ten non-achieving readers 
in each of grades two, three and four were selected to con- 
stitute the test sample. The achieving readers were those 
who scored a half standard deviation or more above the 
mean score on the Gates-MacGinitie Reading Test on the 
silent reading comprehension subtest. The non-achieving 
readers were those who scored a half standard deviation or 


more below the mean score on this same test. The grade two, 
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three and four students used in this study were randomly 
selected from a population that met the criterion of either 
an achieving or non-achieving reader. 

A pilot study was conducted by the investigator and an 
assistant from the University of Alberta. Revisions were 
made on the two examiner-constructed tests before the final 
data collection occured. The investigator and the assistant 


individually interviewed all student in the test sample and 


administered the Test of Orthographic Structure and the 
Test of Letter Familiarity. 


The results were tabulated and data analysis was done 
with the aid of the Division of Educational Research 


Services at the University of Alberta. 
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CHAPTER IV 
ANALYSIS OF 
STUDENT PERFORMANCE ON THE TESTS 
INTRODUCTION 
This chapter will present the results of performance 

of the students on the three tests. No statistical analysis 
will be discussed in this chapter. Rather, data on student 
performance on the tests administered will be presented. 
In the first section, the results of the reading achievement 
tests will be discussed. The second section will present 


the results of the Test of Orthographic Structure and the 
third section will deal with the Test of Letter Familiarity. 


STUDENT PERFORMANCE ON THE TESTS 
Reading Achievement 
The mean scores and the standard deviation on each of 
the tests of reading achievement for both achieving and 
non-achieving readers are presented in Table VII. 
TABLE VII 


STUDENT PERFORMANCE ON READING ACHIEVEMENT TESTS 


Grade Possible Achieving Readers Non-Achieving Readers 
Standard Score Mean Stas VeVi. Mean St. Dev. 
2 12 Sie chee 38.4 ae) 
3 gS) 61.0 vApE oy 41.0 sigs) 
4 qhe a igre re: 40.9 3 iu 


2 > 
. 
“VOLTOUGORTUL 
aspabistioe to ajlvesy odd tnesoxg Iliw sodqedo eid? 
pieyfans isotteisase of 83203 serdt edt no ajnabese eS to 


are] 
dasbute ao sisb ,tedgsi .setqedo eidd mt paeeeyene ed a 
.hstaeesiq sd fliw bototetaimbs ‘bvead edt Feta) vonser08 eq 


 jdaemeveitos palbsex arid to ativesr sd3 ,notsoss sexi? of2 nt 


ynsgstg (fiw MOLIOSe Haone2 sAT -Ssaaugatb ad [iiw esast 
7 


sais bas sisdour1e eS Pt oh +9 teeT eit io arseses ry 


-vytiaspilins? xts3391 to teoT eft nsiw fseb [Liw noftoea ented 


@T2aT SHT MO ASMAMAOIAA THAGOTe 


to dsss mo nmoitsiveb bisbaste sft bas esxvoor asom oT 
has pniveiios dtodd 10% ocnenevordos snthset to ateos oft 
-I1iV olds? nail betnisesig sis ershssa poivetdos-non 

IftV SIgAT 

: 


2T2aT TASMEVATHOA DATCAIA WO SQVAMAOWRSI THaGuTS 


a oa : ar = 


: emeanemer 
: ft = 
7 c ~ ‘ 
sidiaeod 25s10 
ad - i ym (ge - 
2) lb elt Pie “ote: a 


tS.4 nye ga.€ ¥.%2 st 


61 


The mean score for each group of readers reflects the 
design that was built into the sample selection. For the 
achieving readers, the mean standard score on the silent 
reading comprehension test is relatively high. The mean 
standard score of 57.0 for the Grade four achieving readers 
is the lowest of the achieving sample. However, a standard 
deviation of 1.83 on this test indicates that this group 
had less variation in performance than either the Grade two 
achieving readers with a standard deviation of 3.62 or the 
Grade three achieving readers with a standard deviation of 
aye thea 

For the non-achieving readers, the mean standard score 
on the silent reading comprehension test ranges from 38.4 
for the Grade two group to 41.0 for the Grade three group. 
The standard deviations of the non-achieving readers reflect 
a greater variation in performance than that of the achieving 


group for the same grade. 


Test of Orthographic Structure 


Table VIII shows the mean score and the standard 
deviation on the Test of Orthographic Structure, an 
examiner-constructed test. 

This test was designed to measure students' awareness 
of the orthographic structure of English words. Since both 
the high frequency or low frequency choice in each item 
had correct orthographic structure, either answer was 


considered to be a permissible response. The performance 
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of the test sample , in terms of permissible responses 
on this test, is described in the following table and is 


discussed in the following paragraphs. 


TABLE VIII 


STUDENT PERFORMANCE ON 
TEST OF ORTHOGRAPHIC STRUCTURE 


Achieving Readers Non-Achieving Readers 


Possible Permissible St. Permissible Diss 

Grade Score Responses Dev. Responses Dev. 
2 is 14.2 US Le 1.48 

3 aS 14 <5 sh) 14.4 70) 

‘ 18S) 14.7 -48 14.4 A Bea ON 


Mean scores ranging from 14.2 to 14.7 for the achieving 
readers in the three grades reveals that they did not 
experience much difficulty in selecting permissible word- 
like structures on this test. The total possible score 
was fifteen. Similarly, mean scores ranging fron 13.2 to 
14.4 for the non-achieving readers of the three grades 
indicates that this was not a difficult task for them either. 
The standard deviation scores for the non-achieving group 
reveals only a slightly greater variation in performance 
than the standard deviation scores for the achieving group 
except at the Grade three level, where the achievers’ 
standard deviation score is .0l1 greater than the non- 
achievers. 


The different types of responses made by each group of 
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readers revealed in Table IX. For all grades and 

groups, the responses classified as high frequency 
(according to tables, Mayzner and Tresselt, 1965) were 
chosen more frequently than any other type of response. 
For all grades and groups, high frequency responses were 
chosen at) least 60 per cent of the time!) Grade three 

and four non-achieving readers selected high frequency 
responses 4.0 per cent and 9.33 per cent, respectively, more 
than the achieving readers of the same grade. For the 
non-achieving readers of all three grades, the number of 
high frequency responses were more than double the number 
of low frequency responses selected. 

The number of non-permissible responses selected 
decreased with increasing grade level. The non-achieving 
readers, at. each, grade selected, aj greater! percentage of 
non-permissible responses than did the achieving readers of 
the same grade. The greatest difference between groups was 
at the Grade two level where achieving readers selected the 
non-permissible response 5.33 per cent of the time compared 
with 10.67 per cent of the time by the non-achieving readers. 
Beyond Grade two, non-permissible responses were selected 
less than 5 per cent of the time by either group of readers. 

The number of responses mispronounced for each item are 
presented in Table X. The total number of responses pro- 
nounced incorrectly was 409 of the 900 possible. This 
represented 44.33 per cent of the number of responses 
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TABLE X 


RESPONSES READ INCORRECTLY ON THE 
TEST OF ORTHOGRAPHIC STRUCTURE 


Grade 2 Grade 3 Grade 
Item Ach NAch Ach NAch Ach NAch TOTAL 
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( ) indicates the number of real word substitution 
type errors 
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The Grade two non-achieying readers made the greatest 
number of errors, having mispronounced 125 (or 83.33 per 
cent) of the 150 responses. Percentages of 54 per cent for 
the Grade three non-achievers and 56 per cent for the Grade 
four non-achievers revealed that both of these groups also 
experienced difficulty in pronouncing the word-like 
structures they had chosen. For all grades, the non- 
achieving readers mispronounced a greater number of words 
than did the achieving readers of the same grade. 

For the achieving readers, the Grade two group made the 
greatest percentage of errors with 42.67 per cent mis- 
pronunciations while the Grade three and four readers mis 
pronounced 23.33 and 13.33" per cent; respectively. Thus, for 
the achieving readers, increasing accuracy in the 
pronunciation of the word-like structures accompanied 
increasing grade level. 

The type of error that was predominantly made was 
substitution of a real word for the word-like structure 
chosen and pronounced. All words that were counted as 
substitutions were real words that began with the same letter 
as the word-like structure chosen. Usually, the substituted 
word Was Similar in’ configuration to the word-like 
SCEUCTULEG. 

The greatest number of substitution errors were made 
by the Grade three non-achieving readers. Substitution 
errors constituted 72.34 per cent of this group's errors. 


The number of substitution errors made by the Grade two and 
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four non-achieving readers was 46.4 per cent and 53.57 
per cent, respectively. Only Grade three and four non- 
achieving readers had a higher percentage of substitution 
errors than the achieving readers of the same grade. 

For the achieving readers, the Grade three group had 
62.86 per cent substitution errors while the Grade two 
and four achieving readers both made substitution errors 
only 50 per cent of the time. Thus the tendency to make 
substitution errors was greatest among both groups at the 
Grade three level. 

Table X also indicates the total number of responses 
mispronounced for each item. The number given does not 
reveal the number of errors for each of the three choices 
in each item. Rather, the number represents the total 
number of word-like structures incorrectly pronounced per 
item. Items 1, 3, 7, 10 and 11 were mispronounced more than 
HQ0sper cent of the time, Items 6,..9 7 13. 14-and 15 were 
mispronounced more than 40 but less than 50 per cent of the 
time. These items seemed to cause the greatest difficulty 
in the pronunciation of,the word=like structures .chosen. 
Words were considered to be mispronounced when the oral 
phonemes emitted by the children did not correspond to the 
written graphemes in the word-like structure. For example, 
the following cases were considered as mispronounced or 
misread: Nkas. tor “sace = 
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Table XI reveals the words that were substituted most 
predominantly for the word-like structures selected in each 
test item. As the table reveals, the substitution-type 
errors were real words with very similar configuration to 
the word-like structure selected in the test item. It may 
be that the influence of meaningfulness rather than just 
orthographic structure had some effect in the selection of 
word-like structures on the Test of Orthographicwstructure. 

After selecting a word-like structure, the student was 
asked to indicate the basis for his selection of one 
structure. Table XII presents the types of reasons given 
by each group for selecting word-like structures. The 
responses were categorized into seven categories a the 
investigator. The response types and the category assigned 
to the responses are revealed below. Appendix C contains 
some sample responses. 

(1) The word-like structure was selected because it 
contained an embedded real word known to the student. For 
example: '‘'cup' in ‘'scup' 

(2) The word-like structure was associated with another 
real word that rhymed, such as "face'’ andypisace™; or had 
similar structure, such as 'swim' and 'swain'. 

(30a No reason Gould be elicited frompine student to 
indicate a basis for choice of a word-like structure. 

(4) The word-like structure was perceived and identi- 
fied as another real word that the student knew (substitu- 


tion errors). For example: 'scarf' for 'scurf'. The 
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TABLE’ XI 


WORDS MISREAD AND SUBSTITUTION ERROR 
ON ITEMS ON TEST OF ORTHOGRAPHIC STRUCTURE 


Most Commonly 


Item Selected Most Common 
Test Word Substituted Word 
a sace space 
Z dray dry 
3 scibe scribe 
4 yort york 
5 NPSw* 
6 starsh Starch 
u ScunrL Scant 
8 NPSW* 
9 squit squirt 
10 swain swan 
gah stong strong 
12 NPSW* 
1s geft Cie 
14 whorl whirl 
1) shunt shut 


*NPSW - No predominant substituted word 
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choice was affirmed by reading the word in response to 
the question for reason in selecting that structure. 

(5S) This category was composed of numerous responses 
most of which were insignificant because the student 
claimed familiarity with the word-like structure but was 
unable to attach either meaning or reason to why the 
structure seemed familiar. These responses included 
claims to having seen or heard the word-like structure 
once before, but both meaning and occasion were unknown. 
Another response type was a decision that the choice was the 
best without reason to indicate why it was the best. 

(6) The word-like structure was selected because it 
was identified and read as part of a larger word. For 
examplen = ‘instruct’ “for “sruct”. 

(7) The word-like structure was chosen because it 
was Said to be easier to read and pronounce. 

As Table XII indicates, the reason given most often 
for selecting word-like structures was Category 5, responses 
claiming familiarity without a meaning or reason. This 
was given 55.44 per cent of the time. For 26 per cent 
of the responses, the children associated their choice 
for the best word-like structure with another real word 
that rhymed or had similar structure (category 2). Category 
five does not attribute the reason to orthographic structure. 
Rather, it appeared that the children were unable to define 


the basis for choice and were unable to be specific in 
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their reasons. Category two has some sewn sns of 
familiarity with orthographic Structure. ‘Thug, it appears 
that although the students in this study were able to 
select permissible combinations of letters in word-like 
Structures) they had datficulty in specifying sathesbasiceof 
their choice. 

The next task required of the students was to select, 
from the remaining two choices, the one that had an 
OGenocgraphic: structuresthatvcould mol occur aneengeirshn. 

The results in response to this task are presented in 

Table XIII. Achieving readers were able to correctly 
identify more non-permissible word-like structures than were 
the non-achieving readers of the same grade. The greatest 
difference between the two groups occurred at the Grade two 
level where the achieving readers identified 123 of the 
non-permissible structures whereas the non-achieving readers 
were able to correctly identify only 81 of these structures. 
The least difference occured at the Grade four level where 
the achieving readers correctly identified 129 compared 
with the 122 non- permissible structures correctly 

identified by the non-achieving group. The table indicates 
that increasing accuracy was experienced by all groups 

with increasing grade level. 

The table also reveals that item 3 and 13 caused the 
greatest difficulty. The non-permissible structure of 


these items was correctly identified less than two-thirds 
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TABLE XIII 


NUMBER OF CORRECT NON-PERMISSIBLE 
WORD-LIKE STRUCTURES IDENTIFIED ON 
TEST OF ORTHOGRAPHIC STRUCTURE 


Grade 2 Grade 3 Grade 4 
Item Ach NAch Ach NAch Ach NAch | TOTAL 
1 10 6 s) 8 10 9 52 
2 6 5) 10 6 10 s) 46 
3 6 5 9 3 9 7 39 
4 ts) 4 120 9 10 7 49 
5 10 6 9 6 10 9 50 
6 fi 5 8 a 8 7 42 
ch 8 8 v 8 5 ry 43 
8 8 6 9 10 10 9 a2 
2 10 iS) 9 9 9 !) ou 
10 9 5 8 9 10 ©) 50 
ek 7 4 9 10 10 7 47 
h2 7 5 8 8 8 8 44 
13 7 3 ) 4 10 7. 38 
14 9 6 10 8 10 8 ail 
ihe 10 8 10 10 10 10 58 


LOLA a 23 ol SZ Ti 39 ee a voy 


713 


of the time. The difficulty in identifying the non- 
permissible structure in these two items was experienced 
by the non-achieving reading group. The structure and 
choices of items 3 and 13 are shown below: 

Item 3: scitb scibe strop 

Leen, Ia3r gcot grog Get 

After selecting the non-permissible orthographic 
structure, the student was asked to indicate the basis for 
choosing that structure. Table XIV presents the 
categorized reasons given by each group for selecting 
non-permissible orthographic structures. The responses 
were categorized into six categories by the investigator. 
The response and the category assigned to the responses 
are revealed below: 

(1) The non-permissible structure was reported as 
Seine 1 bimtCu Lt etOe pL OnOuUnCEe. 

(2) The non-permissible structure was reported as 
being misspelled or having a peculiar spelling, but the 
children were unable to specify the error or the peculiarity. 

(3) No reason could be elicited from the student 
for having selected this response. 

(4) The reason reported for selecting the non-permissible 
response bore little significance to the orthographic 
structure of the word. Responses included claims to never 
having seen or heard that word before; or simply stating: 
*"Tt's not an English word." 


(5) The non-permissible sequence was correctly 
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identified and given as the reason to why this structure 
could not be an English word. 

(6) The non-permissible sequence was not named, but 
the student would remove one letter and would report it 
as now being correct.2 Formexample: B"hufe fore hzurl". 

As Table XIV reveals, in total, the category that 
included responses that bore little significance to 
orthographic structure (category 4) was used most often 
by the students. However, with increasing grade level 
this response category was used less frequently by either 
group. Thus, the more advanced students appeared more 
able to specify a more accurate and precise answer. The 
response category that accurately specified the non-per- 
missible sequence (category 5) was the next most common 
response type, being reported 26.11 per cent of the time. 
However, this category was used seldom by the Grade two 
students (either group), but was used increasingly more 
often by the other grade levels. In fact, it was the 
response given 70 per cent of the time by the Grade four 
achieving readers. This could mean that older students 
are more aware of the nature of grapheme-phoneme corres- 
pondences and are able to specify, with more accuracy, 
non-permissible letter sequences in English orthography. 

There was a difference in the types of responses made 
by the two groups of readers. For Grades two and three, 
the achievers reported the words as being difficult to 


pronounce or as being misspelt (category 1 and 2)more 
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frequently than the non-achieving readers of the same 
grade. For all three grades, reasons of insignificance 
(category 4) were given more frequently by the non-achiev- 
ing readers than by the achieving readers of the same 
grade. Little difference existed in the use of category 
five, which was the most accurate and precise response 
since it indicated the exact non-permissible sequence, 
except at the Grade four level where the achievers used 
this category in 105 of the 150 responses compared to 

40 of the 150 responses made by the non-achieving readers 
of this grade. 

The reliability of this test as a measure of the 
awareness of orthographic structure of words was determined 
by Arrington's formula. The reliability coefficient was 
found to be .67 for the Grade two sample; .74 for the 
Grade three sample and .90 for the Grade four sample. This 
indicates less inconsistency in performance as grade level 
increased. Ferguson (1959) reports that when the same 
test is administered twice to the same group with a time 
lapse between the two administrations, some variation may 
occur. The reliability coefficient thus appears to be 
sufficiently high to accept this test as a reliable measure 
of the subjects' awareness of English orthographic 


structure (Ferguson, 1966, p.377) 
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Test of Letter Familiarity 


Table XV contains the mean score and standard dev- 
iation for each group of readers at each grade level on 


the Test of Letter Familiarity. The total score possible 


for this examiner-constructed test was twenty. 


TABLE XV 


STUDENT PERFORMANCE ON 
TEST OF LETTER FAMILIARITY 


Possible Achieving Readers Non-Achieving Readers 

Grade Score Permissible St. Permissible Sher 
Responses Dev. Responses Dev. 

2 20 oS 3.47 13%6 : 25-1 6 

3 20 Gre ZS On 145 

4 20 Jiteh ils) tL Pa! 15.4 Npene: 


This test was designed to measure students' awareness of 
redundancy in English orthography. As on the Test of 
Orthographic Structure, this test had two types of responses 
that were permissible according to the rules of English 
orthography. That is, two of the letter choices on each 
item could be correct since they formed sequences of letters 
that do occur in English orthography. These letters had 
been defined as either high digram/trigram frequency or low 
digram/trigram frequency according to the tables of Mayzner 


and Tresselt (1965). Either the high frequency or the low 
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frequency choice was considered to be a permissible 
response. The subjects performance on the Test of 
Letter Familiarity is explained first in terms of these 
permissible responses. 

The greatest difference in performance between any two 
groups on this test occurred at the Grade four level. Here 
the Grade four achieving readers had a mean score of 18.6 
while the non-achieving reader's mean score was only 15.4, 

a difference of 3.2 . The difference between the mean raw 
score of the Grade two achieving and non-achieving readers 
was 1.9, while a difference of .2 occurred between the mean 
raw score of the Grade three achieving and non-achieving 
readers. It would appear that none of these groups 
experienced great difficulty with the test. The variance 

in the performance of the achieving readers was greater than 
that of the non-achieving readers except at the Grade four 
level where greater variance existed among the non-achieving 
readers. 

Thus, while the mean score of the achieving readers was 
greater than that of the non-achieving readers, the amount 
of variance in performance was greater among the achieving 
readers except at the Grade four level. 

The Grade four achieving readers, with a mean score of 
18.6, did better than the Grade two and three achieving 
readers with mean scores of 15.5 and 16.3, respectively. 
Among the non-achieving readers, the Grade three group 


had the highest mean score of 16.1 while the Grade two and 
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four non-achieying readers had mean scores of 13.6 and 
15.4, respectively. 

The different types of responses are reported in 
Table XVI. The results indicate that neither high 
frequency responses nor low frequency responses were 
predominantly selected by any group of readers. That is, 
no response type was chosen more than 50 per cent of the 
time by any one group. This may possibly mean that digram 
and trigram frequency was not a factor in the selection of 
a Levcers to build 2 aword. 

When the high frequency and low frequency responses are 
conflated to a permissible category, the results indicate 
that permissible responses were chosen more than 65 per cent 
of the time by all groups. The Grade two achieving readers 
selected permissible responses 77.5 per cent of the time 
compared with the non-achieving readers who selected 
permissible responses 68.5 per cent of the time. Percentages 
of 81.5 per cent for the Grade three achieving group; 80.5 
per cent for the Grade three non-achieving group; 93 per 
cent for the Grade four achieving readers and 82 per cent 
for the Grade four non-achieving readers reveal that 
these groups are able to select permissible responses and 
thus appear to be aware of the redundancy of letter sequences 
in English orthography. 

The non-achieving readers for each grade selected a 


greater proportion of non-permissible responses than the 
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achieving group in the same grade. The number of non- 
permissible responses decreased for each grade with 

increasing grade level except for the Grade four non-achieving 
readers where a difference of 3.5 per cent existed over 

the Grade three non-achieving readers. Although the percent- 
age is small, it may be that non-achieving readers at the 
Grade four level are less competent in skills than non- 
achieving readers in previous grade levels. 

It may be that the influence of variables other than 
awareness of redundancy and digram/trigram frequency of 
letter sequences had some effect in creating a greater 
distribution of response types. On this test, the student 
was to choose one letter to complete a word. Rather than 
selecting a letter that would resemble a letter sequence 
in English orthography, it appeared to the investigator 
and his assistant that many of the children relied upon 
the pronunciation of the word-like structure being formed. 
Most of the children vocalized the auditory sequence 
represented by each letter choice before making the selection. 
Levin and Biemiller (1965) hypothesized that children 
rehearse decoded sounds to match an auditory schema or sound 
pattern that is familiar. Thus, it seemed that many of the 
students did not complete the visual image of the letter 
sequence without having first checked the sequence against 
his auditory memory for familiar words and/or sound patterns. 


Fach student was asked to pronounce four of the items 
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on this test. These four items were randomly selected. 

Of the 240 responses read, 129 of these were read incorrectly. 
This represents more than 50 per cent error in the oral 
representation of the words completed by the students. 

Table XVII indicates the number of errors made by each 


group of readers. 


TABLE XVII 


NUMBER OF ERRORS IN ORAL REPRESENTATION 
OF WORD-LIKE STRUCTURES FORMED ON 
TEST OF LETTER FAMILIARITY 


Grade Group Number of Oral Reading Errors 

2 Achieving 24 (60) 
Non-Achieving 36 (90) 
8) Achieving 10 (2:5) 

Non-Achieving 24, (Gi35) 
4 Achieving . 8 (20) 
Non-Achieving 24 (60) 

TOTAL tao (anon 


( ) indicates percentages 


The number of errors decreased with increasing grade level. 
The non-achieving readers made many more errors than the 
achieving readers of the same grade. 


Of the four random items, the students were asked to 
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indicate the basis for selection of a letter to make a 
word-like structure. Table XVIII presents the categorized 
reasons that were given for the 240 questions. The re- 
sponses were categorized by the investigator and consisted 
of the following response types: 

(1) The letter was selected because it'sounded best' 
in that structure. 

(2) The letter was selected on the basis of letter 
sequence, such as "q is usually followed by u". 

(3) The letter was selected because it "looked best" 
in that structure. 

(4) The letter was selected because it was perceived 
as making a real word that was familiar to the student. 
(This resembled the substitution errors on the Test of 
Orthographic Structure). 

(5) The letter was selected because it was perceived 
as making an English word, although the word was not 
familiar or known to the student. 

(6) No reason could be elicited for the selection of 
that. letter. 

As revealed by Table XVIII, response category 1, that 
is, the constructed word sounded best, was used most 
frequently,having been used 33.75 per cent of the time. 
The table also reveals increased use of this category by 
both groups with increasing grade level. The non-achieving 
readers used this response category more frequently than 


did the achieving readers of the same grade. 
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Selecting the letter because it was perceived as 
making an English word, even though unfamiliar or 
unknown, was the next most frequently used response, 
having been given 22.5 per cent of the time. The use of 
this response type decreased for both groups with increas- 
ing grade level. The achieving readers at each grade, 
except Grade four, used this response more than the non- 
achieving readers of the same grade. 

Awareness of letters that commonly occur together in 
a sequence (category 2) was verbalized as the basis for 
selection of letters in 17.08 per cent of the cases. -This 
was followed by responses that indicated a substitution 
type of error being made by, the children, (category 4). This 
category was used 13.75 per cent of the time. There was 
no particular pattern for response categories used across 
the grades or groups, except for increased use of category 
2 (naming letter sequences that occur together) by achieving 
readers of increaSing grade level and decreased use of 
category 4 (making a familiar real word out of the constructed 
test word - in effect, a substitution error) by non- 


achieving readers of increasing grade level. 


The information in this table seems to indicate that 
older students relied more upon the pronunciation of the 
word-like structures being formed, whereas the younger 
students could not specify the basis for selection of a 
letter to build a word. The pronunciation factor accounts 


for the selection of a non-permissible letter in some items, 
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such as : “dhews" read as "dues"; and “larkh" read as 
TAK soniSsseems to indicate that a variable, such as 
pronunciation, was operating in the selection of some 
letter, choices. 

Thus, it could be that the rehearsed acoustic 
representation of the visual stimuli played a greater role 
in the selection of a letter to make a word-like structure 
than did an awareness of redundancy of letter groupings. 

Arrington's formula was used to determine the reli- 
ability coefficient of this test. The reliability 
coefficient was found to be .68 for the Grade two sample; 
2/1  £OReche Grade three .ssample and. ./6, Lor the Grade tour 
sample. While these reliability coefficients are ays as 
high as those. forathe Test of Orthographic Structure, 
this test can be accepted as a fairly reliable measure of 


the students' performance. 


SUMMARY | 


The mean scores on the Test of Orthographic Structure 
and Test of Letter Familiarity by achieving and non- 


achieving readers at each grade indicate that they did not 
experience much difficulty in selecting or building 
permissible word-like structures in either of these tests. 
On the Test of Orthographic Structure, word-like 
structures of high frequency of occurrence were selected 


more frequently than were the low frequency or 
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non-permissible structures. Frequency did not seem to 
apeect the choice of a letter on the Test of Letter 
Familiarity. 

On the Test of Orthographic Structure, non-achieving 
readers were found to mispronounce or misread a higher 
percentage of the word-like structures they had chosen as 
an acceptable letter sequence in English orthography. 

The percentage of word-like structures incorrectly 
pronounced decreased per group with increasing grade level. 
The same results occurred in the oral pronunciation of 
randomly Selected items on the Test of better Familiarity: 

Reasons for the selection of word-like structures were 
categorized and recorded in tables in this chapter. 

On the Test of Orthographic Structure, achieving 
readers at each grade were found to identify a greater 
number of non-permissible word-like structures than the 
non-achieving readers. However, the difference between 


the groups decreased with increasing grade level. 
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CHAPTER V 
THE FINDINGS OF THE ‘STUDY 


This chapter will present the findings of the study 
in four main sections. In the first section, the results 
of the analysis of variance performed for hypothesis one 
will be presented. In the second section, the statistical 
analysis yielding correlation coefficients between the 
variables in this hypothesis will be discussed. Thirdly, 
the results of the Kolmogorov-Smirnov two-sample test 
performed for hypothesis three will be given. Finally, 
the results,of the APLeprogramsyielding,z3scores  ?tesecompare 
performance between groups in hypothesis four and five 
will be discussed. A summary of the findings will conclude 


this chapter. 


THE FINDINGS WITH RESPECT LO 


THE HYPOTHESES 


Hypothesis One 


There is no Significant difference between achieving 
and non-achieving readers in each of Grades two, three 
and four in their ability to select permissible 
combinations (sequences) of letters in word-like 
Structures, On: 


(a) the Test of Orthographic Structure. 
(b) the Test of Letter Familiarity. 


This hypothesis was analyzed by means of an analysis of 
variance technique discussed in Ferguson (1966, pp.281-323). 


The ANOV10 IBM360 computer program was used to determine the 
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differences between the two groups at each grade level. 
A 't' test was used to test the significance of the 
difference between the means of the two Groups. “lable 
XIX reports the results’of the tests of significance. 

The ANOV15 IBM360 computer program was used to 
determine the difference between the three groups of 
achieving readers and the three groups of non-achieving 
readers. A Scheffé test of Multiple Comparison of Means 
was used to test the difference between the mean scores of 
these groups. Ferguson (1966) describes this test as being 
more rigorous than other multiple comparison methods. 

Since the Scheffe procedure is more rigorous than others, 
Ferguson (1966) reports that a .10 level of significance 

can be used instead of the .05 level (p.297). This program 
was used to determine if any significant differences 

occured among the three grade levels in selecting permissible 


word-like structures on the two examiner-constructed tests. 


Comparison on the Test of Orthographic Structure 
Table XIX indicates that on the Test of Orthographic 


Structure, there was no significant difference between the 
mean scores of the achieving and non-achieving readers at 
the same grade level. The difference between the Grade 
two achieving and non-achieving readers was the greatest, 
yielding a 't' value of 1.76. However, this did not 


attain the .05 level of significance. Thus, it would 


appear that the achieving and non-achieving readers at 
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each grade do not differ in their ability to select 


permissible letter sequences. 


TABLES 1% 


COMPARISON OF ACHIEVING AND NON-ACHIEVING READERS 
ON TEST OF ORTHOGRAPHIC STRUCTURE 


TT aE aD SSE EL ES I ES EP EB TET 


Achieving Readers N-Achieving Readers 't' Level “of 
Grade Mean Var. St.Dev. Mean Var. St.Dev. value Significance 


wees. 1.07 1203 3220 2.06 1.45 te fo ns 
See” 350° 7k 14240" 749 270 sep e: ns 
AN ie 10 S23 248 i440 elo 107 Sspe ns 


Table XX reveals that at each of the grade levels there 
waS no Significance difference amongst the groups of 
achieving readers. The mean scores in Table XIX indicated 


only a very slight improvement with increasing grade level. 


TABLE XX 


4 
PROBABILITY MATRIX FOR SCHEFFE MULTIPLE 
COMPARISON OF MEANS ON 
TEST OF ORTHOGRAPHIC STRUCTURE 


Group Grade Two Three Four 
a nn nnn nn een ndEEpU IE aI EsISIEEIE S UnSSIE SSS ESSE OST 
Achieving Readers 2 deg ON8) nO or 
3 1.00 20.0 
ete Ae a ee eee 
Non-Achieving 2 1.00 D8Z ode 
Readers 
3 1.00 iD 


* significant at .10 level recommended in Ferguson (1966) 
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Amongst the non-achieying readers, however, the second 
graders performance was found to differ Significantly from 
Doth *theethird and fourth graders (See Table xx). The 
difference among the means of the permissible scores was 
Significant below the .10 level suggested by Ferguson (1966). 
The performance of the Grade three and four non-achieving 
readers was found to be the same since they had the same 


mean Score. 


Comparison on the Test of Letter Familiarity 


In comparing the difference between the mean scores of 
the achieving and non-achieving readers on the Test of Letter 
Honiitanlocy, able xxl andicatesi/a (sb evaluewoto. 00) for 
the Grade four readers. This was significant beyond the 
-001 level. The 't' values calculated between achieving 
and non-achieving readers at each of Grades two and three 


yielded probabilities that did not achieve significance. 


TABLE XXI 


COMPARISON OF ACHIEVING AND NON-ACHIEVING READERS 
ON TEST OF LETTER FAMILIARITY 


aaa 


Achieving Readers N-Achieving Readers 't' Level of 


Grade Mean Var. St.Dev. Mean Var. St.Dev. value Significance 
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This table (XXI) reveals a greater variance in the 
performance of the achieving readers at Grades two 
and three. 

The Scheffé Multiple Comparison between means (Table 
XXII) of the three groups of achieving readers revealed 
that the Grade four achieving readers were able to 
construct significantly more (at a .05 level) permissible 
combinations of letters than were the Grade two achieving 
readers. The differences between the mean scores of the 
Grade two and three achieving readers, and also between the 
means Of the Grade three and four achieving readers were 


nNotersi gnatacant. 


TABLE XXII 


7 
PROBABILITY MATRIX FOR SCHEFFE MULTIPLE 
COMPARISON OF MEANS ON 
TEST OF LETTER FAMILIARITY 


Group Grade Two Three Four 
Achieving Readers 2 100 ee 205 
3 the aS 
Non-Achieving Z LOU ~04** ale: 
Readers 
3 1.00 74 


** significant at .05 level 


Table XXII also shows that amongst the non-achieving 
readers, the mean of the Grade two non-achieving readers 


was found to differ significantly from the mean of the 
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Grade three non-achieving readers. There was no signi- 
ficant difference between the means of any other non- 


acheiving readers at different grade levels on the Test of 


Letter Familiarity. 


Hypothesis Two 
There is no significant relationship between reading 
achievement scores for achieving and non-achieving 
Feavers in each of Grades two, three ana “foun and 


their ability to select permissible combinations 
(sequences) of letters in word-like structures on? 


(a) the Test of Orthographic Structure. 
(b) “the Test cfsmbetter Familiarity. 


This hypothesis was analyzed by means of the "Pearson 
product moment" technique, calculated by utilization of 
the DEST@2 IBM360 computer program. 

The correlations between reading achievement scores 
and each of the examiner-constructed test scores are 
presented in Table XXIII. 

Test of Orthographic Structure and Reading Achievement 

Onithe West of Orthograpniogstructume, lable XxXETi 
indicates that the correlation coefficient between the 
reading scores of achieving readers in Grade two and their 
permissible response scores was very low and not signif- 
icant. Furthermore, the reading scores of the achieving 
readers in each of Grades three and four indicated an 
absence of any relationship at all. 

When the non-achieving readers are considered, a 
rfelativelywmigh correlation, Significant ac. the 205 level, 


existed between the reading achievement scores and the 
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permissible response scores at the Grade two and Grade 
Foun levels), (butinotilaecthe terade «three elevebarethis may 
be attributed to the greater variance experienced by the 
Grade two and four non-achieving readers in their per- 
formance on this test. 

When the performance of the achieving and non- 
achieving readers was combined for a total grade score, 
amhiealthy correlation nfs ignit tcanteatythe on05elevelswexrsted 


only at the Grade two level between reading achievement 


andsperformancesconethesTest of sOnthographicestructure* 


Test of Letter Familiarity and Reading Achievement 


Table XXIII shows that for both achieving and non- 
achieving readers at all grade levels, the correlation 
between reading achievement scores and the permissible 
Responses on the Test of Letter Familiarity was very low, 
and failed to achieve a level of significance for any group 
at any grade level. 

However, when the total grade performance was considered, 
by combining the performance of the achieving and non- 
achieving readers at each grade, a Significant correlation 


was found to exist at the Grade four level. 


Hypothesis Three 
There.-.s no Significant difference,between achieving 
and non-achieving readers in each of Grades two, three 
and four on their performance on: 
(a) the Test of Orthographic Structure. 


(bo) the Test of Letter Familiarity. 


This hypothesis was analyzed by means of the 
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"Kolmogorov-Smirnov two-sample test‘ calculated by 
utilization of the NONPOl IBM360 computer program. 

The Kolmogorov-Smirnov two-sample test (as described 
in Siegel, 1956, pp. 127-136) is used to determine 
whether two independent samples have been drawn from the 
Same population. The two-sample test is concerned with 
the agreement between two sets of sample values, in this 
instance, the number of high frequency, low frequency or 
non-permissible choices selected by the two samples (the 
achieving and non-achieving readers) for each item. The 
test focuses on the largest deviation between the observed 
cumulative distributions of both samples. The Kolmogorov- 
Smirnov two-sample test (K-S) was used because Siegel (1956) 
claims that it is a more powerful test than the chi square 
Test. 

The K-S values for each item on the two examiner- 
constructed tests are presented for both the Test of 
Orthographic Structure and the Test of Letter Familiarity. 
The cumulative distribution of responses of achieving 
readers was compared with those of non-achieving readers 
at the same grade level. A further comparison was made 
among the three groups of achieving readers and the three 


groups of non-achieving readers. 


Test of Orthographic Structure and Sample Performance 


In comparing the distribution of responses for achieving 


and non-achieving readers at each grade for each item on 


the Test of Orthographic Structure, Table XXIV indicates 
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TABLE XXIV 


KOLMOGOROV-SMIRNOV VALUES 
COMPARING ACHIEVING AND NON-ACHIEVING READERS 
RESPONSES ON EACH ITEM OF THE 
TEST OF ORTHOGRAPHIC STRUCTURE 


Item Grade 2 Grade 3 Grade 4 
ii 20 Bite ai0. c.0) 
2 220 0.0 520 
3 220 0.0 1.80 
4 Pega Us 180 -80 
5 . 80 ae0 BPAE) 
6 They Obs Sey Ale) 20 
7} 220 1.80 .80 
8 220 no U 32:20 
y ak) 0.0 sXe) 

10 .80 80 220 
aa . 80 OO 0.0 
ee. .80 G2 0.0 
AS) L.80 1726.0 BAY) 
14 io0 LGU 220 
18) 1.80 720 SOU 


* significant at value >.05 
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that only items 4 (yaws, yatw, yort) and 6 (smruth, 

smutch, starsh) had a K-S value that was significant 

and differentiated between achieving and non-achieving 
readers, and this significance was achieved only at the 
Grade two level. For both of these items, the difference 
was due to the non-achieving readers selecting the high 
frequency response 80 per cent of the time while the achieving 
readers selected this as their choice for 20 per cent of the 
responses. Since both the high frequency and low frequency 
responses were orthographically correct, the difference 
merely means that the two groups had different preferences 
fOr the permissible Tettersstnucture, On the remaining 
thirteen items, the K-S value for the Grade two sample was 
not large enough to be significant. 

At the Grade three and four level, there were no 
Significant K-S values for any of the test items. This 
seems to indicate that the achieving and non-achieving 
readers at the Grade three and four level did not differ 
significantly in the types of responses made on each item. 

To determine if there were significant differences 
between the grade levels, the Kolmogorov-Smirnov two- 
sample test was repeated comparing the responses of the 
achieving readers and the responses of the non-achieving 
readers for the three grade levels (See Table XxXV) 

Significant differences were found in the responses of 
achieving readers on three items only. On item 3 (sercby 


scibe, strop) the responses of the Grade two and Grade four 
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TABLE XXV 


KOLMOGOROV-SMIRNOV VALUES 
_ COMPARING ACHIEVING AND NON-ACHIEVING READERS 
RESPONSES ON THE TEST OF ORTHOGRAPHIC STRUCTURE 


a es at a Se ee 
Achieving Readers Non-Achieving Readers 
4 


Item Grade Grade 3 4 Grade 3 


of 2 . 80 OAC 80 As 
3 . 80 5.00* 
> 2 .80 .80 . 80 og 
3 0.0 20 
3 2 ne Oneal 10.0% 0.0 .20 
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achieving readers approached significance at the .05 
level. sltems6o (smruth: SMutch, starsh) ssigniticantly 
differentiated between the Grade two and three achieving 
readers. Item 4 (yaws, yatw, yort) differentiated between 
the Grade two and three and also between the Grade three 
and four achieving readers, but did not differentiate 
between Grade two and four achieving readers. Again, the 
difference was due to each group of readers selecting a 
different proportion of high or low frequency responses, 
both of which were orthographically permissible. 

The responses of the non-achieving readers approached 
Significance on three items and differed significantly on 
one. Items 10 (senpw, spere, swain) and 13 (gcot, grog,geft) 
approached significance differentiating between the Grade 
three and four readers, while item 12 (brin, bnel, bleb) 
significantly differentiated between these two groups. 
Item 1 (scup, spcu, sace) approached significan¢e in 
differentiating between the Grade three and four non- 
achieving readers. The differences can be attributed to 
the number of high or low frequency choices selected in 


each of these items by the reading groups. 


Test o£ Letter Familiarity and Sample Performance 


Table XXVI indicates that on the Test of Letter 
Familiarity, a significant difference was observed in the 
responses of the Grade two achieving and non-achieving 
readers for items 9 (s_og (1 w g)) and PCem Miss (eelaccna 


(h f g)). On item nine, the non-achieving readers selected 
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KOLMOGOROV-SMIRNOV VALUES 
COMPARING ACHIEVING AND NON-ACHIEVING READERS 


TABLE XXVI 


RESPONSES ON EACH ITEM OF THE 


TEST OF LETTER FAMILIARITY 


* significant at value >.05 


On 
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the non-permissible letter to build a word-like 

structure of English orthography. On item 13, the 
difference was due to the different DEOpOLreloneor enagh 
frequency and low frequency responses selected by the 

two groups. The K-S values for these two items achieved 
Significance atyaleprobability Mevelirgreater:than 05. 

There were no significant differences between achieving 

and non-achieving readers in Grade three on any test 

items of the Test of Letter Familvarucy. (At ‘the €Grademgrour 
eV ely (OnLy eUcen eo Gael en (GeDe) aston tacant Lyadit ner 
entiated between achieving and non-achieving readers. On 
this item, the non-achieving readers selected the non- 
permissible choice 60 per cent of the time while none of the 
achieving readers selected the non-permissible choice. 

To determine performance differences between grade 
levels, the Kolmogorov-Smirnov two-sample test was repeated 
for the Test of Letter Familiarity comparing the responses 
of the achieving readers and the responses of the non- 
achieving readers at each grade. Table XXVII reveals that 
only two items showed a significant difference in the 
responses of the achievingi’readers. ~On item 5 (tin _ (9g ip k)) 
the Grade two and four achieving readers were found to 
prefer a different proportion of high frequency and low 
frequency choices, thus accounting for the significant 
difference. Similarly, the difference on item 16 (scri__ 

(q p n)) was due to a different proportion of high frequency 


and low frequency letter choices of the Grade three and 
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TABLE, XXVIIT 


KOLMOGOROV-SMIRNOV VALUES 
COMPARING THE RESPONSES OF ACHIEVING READERS 
ON THE TEST OF LETTER FAMILIARITY 


SS 
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TABLE XXVIII 


KOLMOGOROV-SMIRNOV VALUES 
COMPARING THE RESPONSES OF NON-ACHIEVING READERS 
ON THE TEST OF LETTER FAMILIARITY 
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four achieving readers. 

When the responses of the non-achieving readers were 
considered, the differences in responses on items 9 (knu_ 1 
(Cer) oe lO (Ss oq. (waa); eand hey d@mitgels) 10s ie ee) 
approached significance but did not meet the required 
-05 level (See Table XXVIII). Non-achieving readers, 
whether at Grade two, three or four, do not seem to differ 
Significantly in their responses to the Test of Letter 
Familiarity. 

From the results of this analysis, it appears that 
there was not much difference in the performance of the 


readers in their choices for permissible letter sequences 


on either the Test of Orthographic Structure or the Test 
of Letter Familiarity. 


Hypothesis Four 


There is no significant difference between achieving 

and non-achieving readers in each of Grades two, three 
and four in their ability to select sequences of letters 
that cannot occur in English orthography on the Test 


of Orthographic Structure. 
This hypothesis was analyzed by applying a test of the 


difference between two independent proportions (Ferguson, 
1966, pp. 176-178). . An APL program was used to test the 
difference between the two proportions. A critical value 
of z = 1.96 was necessary to obtain significance at the .05 
level. The critical value increased to 2.58 in order to 
reach the .01 level of significance. 


The results in Table XXIX indicate that Significant 
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Z VALUES FROM TEST OF SIGNIFICANCE OF DIFFERENCES 
BETWEEN ACHIEVING AND NON-ACHIEVING READERS CHOICES 
FOR A NON-PERMISSIBLE SEQUENCE ON THE 
TEST OF ORTHOGRAPHIC STRUCTURE 
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differences existed between achieving and non-achieving 
readers for several of the test items but none of these 
items were common to all three grades. At the Grade two 
level, items 1 (scup, spcu, sace); 4 (yaws, yatw, yort); 
5 (huzz, hzut, heftt)) and 9 (surdq, squit, shard) differ— 
entiated between the achieving and non-achieving readers. 
On these items the achieving readers were able to select 
Sequences om lettersSuthnabl could not occurm an eng! isn 
orthography, whereas the non-achieving readers could not 
dor chas 

At the Grade three level, a significant difference 
was found between the achieving and non-achieving readers 
on item 2 ( drdy, dreb, dray) and item 3 (scithb, scibe, 
strop). Again, the non-achieving readers had more difficulty 
in selecting the correct non-permissible letter sequence. 

No significant differences were found between the 
achieving and non-achieving readers at the Grade four level 
in their ability to select non-permissible sequences of 
letters in word-like structures. It may be that by Grade 
four, readers have improved in their discrimination ability 
as well as their awareness of acceptable letter sequences 
in words. This may be a result of longer exposure to 
jenenligieys 

The previous discussion analyzed differences at each 
grade level between achieving and non-achieving readers 


and their ability in dealing with unacceptable 
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Z VALUES FROM TEST OF SIGNIFICANCE OF DIFFERENCES 
AMONG ACHIEVING AND NON-ACHIEVING READERS CHOICES 


FOR A NON-PERMISSIBLE SEQUENC 
TEST OF ORTHOGRAPHIC STRU 


Non-Achieving Readers 
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sequences of letters in English orthography. To determine 
whether there were any significant differences between the 
grade levels on this ability, the APL program was 
repeated for the three groups of achieving readers and 
for the three groups of non-achieving readers. 

Table XXX shows that items 4 (yaws, yatw, yort); 
Se (rin; ret, ric)*and=1iestong ,@snoguyesnakh)ysigniti= 
cantly differentiated between Grade two and three non- 
achieving readers. The Grade two children could not 
identify as many non-permissible sequences of letters 
as could the Grade three children in these items. No 
Significant differences occurred between the non-achieving 
readers in Grades three and four, and the remaining 
twelve items on the Test of Orthographic Structure were 
unable to differentiate significantly between any of the 
grade levels. 

With the responses of the achieving readers, item 
2 (drdy, dreb, dray)-dvtterentiated thevachievingsreaders 
of Grades two and four. In all of these items, the Grade 
two achieving readers could not identify as many non- 
permissible sequences as did the Grade three and four 
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Hypothesis Five 


There is no significant difference between achieving 
and non-achieving readers in each of Grades two, three 
and four in their ability to correctly pronounce or 
read their choice of a real word on the Test of 


Orthographic Structure. 
This hypothesis was analyzed by applying a test of 


Significance of difference between two independent 
proportions. This APL program, also used in hypothesis 
four, required critical z values equal to or greater than 
1-96.and 2.58 to be significant, atgthe. .05) and a0] level, 
respectively. Tables XXXI and XXXII present the results 
of these analyses. 

Table XXXI compares the achieving and non-achieving 
readers at cach gqradeslevel. “Eight of the fifteen items 
were found to differentiate between achieving and non- 
achieving readers at both the Grade two level and the 
Grade four level when the children were required to 
pronounce the word-like structure. 

However, at the Grade three level, only two items 
significantly differentiated between the achieving and 
non-achieving readers. It would appear that the Grade two 
and four non-achieving readers are not as able to pronounce 
the word-like structures on the Test of Orthographic 
BELUC CULE. 

The difference between grade levels of the three groups 
of achieving readers and the three groups of non-achieving 
readers in their ability to correctly pronounce the word-like 


structures was determined by this same APL program. The 
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Z VALUES FROM TEST OF SIGNIFICANCE OF DIFFERENCES 


TABLE “XXXL 


BETWEEN ACHIEVING AND NON-ACHIEVING READERS 


CORRECTLY READING THE PERMISSIBLE RESPONSES ON 
TEGL OF ORTHOGRAPHIC SO TRUCTURE 


Item Grade 2 Grade 3 Grade 4 

ak Zeno 1.348 Bro. HO 

2 0.449 2879 a7 9 

3 1.348 iL 3.39 0.469 

4 1.348 JL Shaye ae aa. 

5 4.045** 6) hie) 2 Alo S 

6 IA 1.348 2.582* 

7 BOD REY wy 0.469 lie Vers) 

8 Bie Os 1.879 lr. S712 

9 PA ee ON atts: 2.344* Zao Bixee 
10 0.976 0.0 0; 913 
val 0.0 3.578** 2.344% 
LZ Sais 2 DOLLS 2.344* 
Is3 a ROS 1.406 Bei SOR 
14 0.469 1.348 On S.U6 
15 ROU Lns43 1.826 
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** significant at .01 level 


(from Ferguson, 1966, p.177) 
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results of this analysis are contained in Table XXXII. 

A perusal of this table reveals that five test items 
lol One=third or the Tectlof Orthographic structure) 
Significantly differentiated the Grade two non-achieving 
readers from the non-achieving readers in Grade three. 

When these children were asked to pronounce the word-like 
structures which contained permissible letter combinations 
for English orthography, the Grade two non-achieving 

readers mispronounced the greater number of the test items. 
In most of the errors made, the Grade two non-achieving 
readers seemed to rely too heavily upon the initial letter 
in the word-like structures and neglected to look at the 
middle of the structure. This resulted in mispronounciation 
errors or substitution-type errors. In substitution-type 
errors, another real word was substituted for the permissible 
word-like structure. This real word began with the same 
letter and had a similar configuration. 

Four of the test items also significantly differentiated 
between the Grade two and four non-achieving readers. The 
Grade two children again made the most errors. However, none 
of the items in the Test of Orthographic Structure were able 
to differentitate significantly between Grade three and 
Grade four non-achieving readers when the children were 
asked to pronounce the permissible letter combination sequence. 

A comparison of the articulatory responses of the 
achieving readers indicated that the Grade two achieving 


readers differed significantly from the Grade three achieving 
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TABLE XxxII 


Z VALUES FROM TEST OF SIGNIFICANCE OF DIFFERENCES 
AMONG ACHIEVING AND NON-ACHIEVING READERS 
CORRECTLY READING THE PERMISSIBLE RESPONSES ON 
TEST OF ORTHOGRAPHIC STRUCTURE 


Non-Achieving Readers Achieving Readers 


Item Grade Grade 3 4 Grade ..3 4 
a! 2 2.236* 1.026 0.913 1.952 
3 1.549 dye ga bal 
2 2 0.913 0.913 D229Gk™ 2-236" 
3 Ora 0.0 
3 2 0.0 0.0 7 0.469 0.894 
3 Oo 1346 
4 y) 0.449 0.449 | che gliaee 1.879 
3 0.0 12026 
5 2 3.282** 2.236* 0.626 1.026 
3 1.348 iene 
6 2 0.976 1.406 0.0 aby gisighs) 
3 ; 0.449 1.879 
7 2 1.879 let 34/9 ! Or) lbas48 
3 0.0 1.348 
8 2 HOM Ng perme wade ONT K: 1.879 1.879 
3 0.0 0.0 
9 2 2.236* 2.236* 1.549 2.236* 
2) 0.0 1.026 
iN 2 0.976 1.406 0.0 esas 
3 0.449 1.348 
le 2 0.626 0.976 3.146** 3.146** 
) 3 1.549 0.0 
2 2 3.282** 2.236% Teles vega lee 
3 1.348 0.0 
13 2) 1.952 1.118 1.406 1.952 
3 0.913 0.626 
14 2 0.469 1.789 Tesco 1.826 
3 1.348 0.516 
15 2 1.549 1.549 Oreo 0.516 
— 3 0.0 0.516 


*Scigniticant at .05 Jevel ** significant at .01 level 
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readers on only two items, but these Grade two achieving 
readers differed significantly from the fourth graders 
on three items. 

Far fewer test items (Items 2 and 11) could differ- 
entiate significiantly between Grade two and Grade three 
achieving readers, whereas, more than twice that number 
(Items 1, 5, &, 9 and-12) could differentiate between the 
Grade two and Grade three non-achieving readers. 

The number of test items (three) which Significantly 
differentiated between Grade two and Grade four achieving 
readers was similar to that which differentiated between 
Grade two and Grade four non-achieving readers (four). 

As was the case with non-achieving readers, no test 
items, on the Test of Orthographic Structure were ableyto 
Significantly differentiate between the Grade three and 
Grade four achieving readers. 

It may be that the inexperience of the Grade two 
children with English orthographic structure in relating 
sound and symbol can account for part of this difference 
between the Grade two and three and the Grade two and four, 
but not the Grade three and four achieving and non-achieving 


readers. 


SUMMARY OF THE RESULTS 
The computer analyses to test the null hypotheses 


formulated by the researcher yielded the following results: 
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Hypothesis One 

Achieving and non-achieving readers in each of Grades 
two: ethree tandiefour “did mot di ffer signi fiicant ly sin’ their 
selection of permissible letter sequences on the Test of 
Orthographic Structure. Among the non-achieving readers, the 
Grade two readers were found to select significantly 
fewer permissible responses than the third or fourth grade 
non-achieving readers. 

On thetTest of slettenmamiliarity wonly cthewachieving 
and non-achieving readers in Grade four differed signifi- 
cantly in constructing permissible letter sequences. 
Comparison across the grades revealed that the Grade two 
achieving readers differed significantly from the Grade 
four achieving readers in constructing permissible 
sequences of letters. The Grade two non-achieving readers 
also differed significantly from the Grade three non- 
achieving readers on this task. However, there were no 
Significant differences between the Grade three and four 


achieving or non-achieving readers on this task. 


Hypothesis Two 


The correlation between the permissible letter sequence 
scores of the Grade two non-achieving readers on the Test 
of Orthographic Structure and their silent reading compre- 
hension scores was found to be significant. There was also 
a Significant correlation for the Grade four non-achieving 


readers on this same test. There were no significant 
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correlations with reading scores for any of the other 
groups, that is, Grade two achieving readers, Grade three 
achieving readers, Grade four achieving readers and Grade 
three non-achieving readers. The correlation between the 
scores for the entire Grade two sample on the Test of 
Orthographic Structure and silent reading comprehension 
for Grade two was significant. 

On, the, Test,of Lettersbamiliarity;eonlyethe pexrfoumance 
of the combined Grade four sample (achieving and non- 
achieving readers) was found to be significantly correlated 


with their reading achievement scores. 


Hypothesis Three 


The Kolmogorov-Smirnov two-sample test was performed 
for each group of readers within and across the three grades. 
The results indicated that on both tests constructed by 
the investigator, only a few of the items differentiated 
Significantly between the achieving and non-achieving 
readers. 

On the Test of Orthographic Structure, significant 
differentiation was mainly due to the selection of a 
dafrferent proportion of high frequency or low frequency 
responses by achieving and non-achieving readers. Both 
the high frequency and low frequency responses were 
considered permissible and orthographically correct. 


Results of the Test of Letter Familiarity indicated 


that responses which signifitantly differentiated between 
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achieving and non~-achieviny readers were mainly attributed 
to the fact that the non-achieving readers selected more 


non-permissible letter sequences to construct word-like 


Structures. 


Hypothesis Four 

When the achieving and non-achieving readers were 
considered at each grade level, the APL program yielding 
Zz values indicated that the Grade two sample of achieving 
and non-achieving readers differed significantly in their 
choice of a non-permissible word-like structure on four 
items onthe Test of Orthographic’ Structure.” The*¢Crade 
three groups differed significantly on only two items, 
while no significant differences existed between the Grade 
four achieving and non-achieving readers. 

When achieving and non-achieving readers were considered 
across grade levels, the choices of the non-achieving 
readers revealed significant differences between the Grade 
two and three non-achieving readers on three of the items. 
The Grade two and three achieving readers differed signifi- 
cantly on only two items, while one item was) able’ ‘to differ- 
entiate between the Grade two and Grade four achieving 
readers. The Grade two achieving readers were less able 
than both the Grade three and the Grade four children to 


identify the non-permissible structure in these items. 
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Hypothesis Five 


Upon comparing the groups and their correct pronun- 
Ciation of the responses to the word-like structure, the 
performance of the Grade two achieving and non-achieving 
readers was found to differ significantly for more than half 
of the test items. Non-achieving readers mispronounced a 
greater number of their choices for permissible word-like 
structures than did the achieving readers. 

The Grade three achieving and non-achieving readers 
differed significantly in their correct pronunciation of 
responses on only two of the items, while the Grade four 
achieving and non-achieving readers were found to make 
Significantly more pronunciation errors in eight of the 
fifteen test items. 

When the oral responses of the non-achieving readers 
to the permissible letter sequences were compared, the 
second grade children were found to make significantly 
more errors on four items than did the Grade three non- 
achieving readers. 

Only three test items could significantly differenti- 
ate among the achieving readers when their oral response 


to a permissible sequence of letters was considered. 
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CHAPTER VI 


SUMMARY, CONCLUSIONS, IMPLICATIONS AND 
SUGGESTIONS FOR FURTHER RESEARCH 
SUMMARY 

This study investigated the ability of achieving and 
non-achieving readers in Grades two, three and four to 
select and construct permissible sequences of letters in 
word-like Structures of English. 

A sample of ten achieving readers and ten non-achieving 
readers in each of the three grades was randomly selected 
from two designated schools in the Edmonton Separate School 
System. In the sample selection process, the results of 
the silent reading comprehension section of the Gates- 
MacGinitie Reading Test were used as the basis of determining 
achievement or non-achievement in reading. Achieving 
readers were those who scored a half standard deviation or 
more above the mean score on the Gates-MacGinitie Reading 
Test used for that grade. Non-achieving readers were those 


who scored a half standard deviation or more below the mean 


score on the Gates-MacGinitie Reading Test used for that 
grade. 


Each of the sixty children wase tested individually 


by the researcher and a trained assistant, on the two tests 


constructed by the examiner. The Test of Orthographic 
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Structure (Appendix A) measured the child's awareness of 
permissible letter sequences in word-like structures of 
English~orthograpny. The Test of Detter Familiarity 
(Appendix B) was designed to measure students' ability to 
construct permissible sequences of letters in word-like 
structures of English. Several questions were posed to 

the children to determine the basis of their selection of 

a permissible letter sequence. Informal analysis of these 
questions and the errors on the two tests was reported. 

The data were analyzed and interpreted for each group of 
readers with respect to the five null hypotheses that had 
been formulated. A one-way analysis of variance was used 

to determine if there was a significant difference between 
achieving and non-achieving readers of the three grades in 
their ability to select and construct permissible letter 
sequences. Correlation coefficients were computed between 
reading achievement scores and the scores on the two examiner 
constructed tests. The Kolmogorov-Smirnov two-sample test 
was used to compare the performance of each group of readers 
on each item of the two tests. Further analysis compared 
the performance of each group of readers in (a) selecting 
non-permissible sequences of letters on the Test of Ortho- 
graphic Structure; and (b) correctly reading the permissible 
sequence of letters selected on the Test of Orthographic 


Structure. 
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MAIN FINDINGS AND CONCLUSIONS OF THE 
NON-STATISTICAL ANALYSIS 


A non-Sstatistical analysis of student performance on 
the two examiner-constructed tests was performed to 


determine the types of responses and errors made on the 


two tests. 


Test of Orthographic Structure 
On the Test of Orthographic Structure ,~— the mean;score 


for any group of readers revealed that permissible sequences 
of letters were selected at least 88 per cent of the time. 
It appears that both achieving and non-achieving readers, 

as defined in this study, at the Grade two, three and four 
level, are able to identify permissible sequences of letters 
in word-like structures. 

High frequency responses (as determined by the tables of 
Mayzner and Tresselt, 1965),.were selected at least 60 per 
cent of the time by all groups at all grade levels. Perhaps 
the word-like structures composed of high frequency digrams 
and trigrams, bear greater resemblance to English words, and 
thus, serve as a factor in the selection of a permissible 
sequence of letters. Miller, Bruner and Postman (1954) 
found increased accuracy in the identification and recall 
of sequences of letters that had greater approximation to 
English orthographic structure. 

A high percentage of error was found in the oral 
pronunciation of the permissible word-like structures 


chosen by the children. The non-achieving readers had a 
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greater percentage of oral reading errors, with the Grade 
two non~-achieving readers mispronouncing 83 per cent 

of their choices for permissible sequences of letters. 
Increasing accuracy in the oral reading of word-like 
structures was experienced by the achieving readers with 
increasing grade level, resulting in 86 per cent accuracy 
by the Grade four achieving readers. 

Substitution-type errors constituted over half of the 

pronunciation errors made by the readers. A substitution- 
type error occurred when another real word, beginning with 
the same letter and having a similar configuration, was 
read for the word-like structure selected by the reader. 
It would appear that although children in this study were 
able to visually select permissible sequences of letters 
with great accuracy, the oral representation of word-like 
structures bearing invariant grapheme-phoneme correspon- 
dences is a more difficult task. The information obtained 
in this study suggests that the ability of achieving 
readers to accurately relate sound and symbol increases 
with increasing grade level. However, for non-achieving 
readers, an increase is experienced between Grade two and 
three in the ability to correctly relate sound and symbol, 
but a‘levelling-off effect seems to occur after Grade three. 
These results are in agreement with Levin and Biemiller 
(1968) who hypothesized that reading a word aloud involves 
rehearsing the sound pattern within the word to the 


auditory memory and schema, finally emitting the word 
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with varying latencies and correctness (p. 106). Pseudo- 
words were read more slowly and with greater error in 
that study, and this was attributed to an unfamiliar 
visual and sound pattern of these words. 

The results of the present study also revealed a 
tendency to read the pseudo-word as a real, familiar one. 

It may be that the influence of other variables, such as 
pronounceability, familiarity with words and meaningfulness, 
rather than just orthographic structure had some effect 

in the selection of permissible sequences of letters in 
word-like structures. 

The students in this study experienced difficulty in 
verbalizing the basis for discrimination and selection of 
permissible letter sequences. Each response was placed 
into one of seven categories. The information revealed 
by this categorization indicated that more than 50 per 
cent of the responses of the total sample were ina 
category claiming familiarity with the word-like structure 
without any basis for the familiarity. In other words, 
the students using this response claimed familiarity withthe 
word-like structure selected, but could not give either 
a meaning or reason as to why the structure seemed familiar. 
A greater percentage of the responses of the Grade four 
subjects fit this category. This may be due to the 
influence of a wider range of reading material being 
exposed to children at this grade level. Many new words, 


with unfamiliar meanings may be experienced by these students, 
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thus leading them to claim structural familiarity without 
an attachable meaning. 

In identifying the non-permissible sequence of letters 
in each item, achieving readers were found to be more 
successful and accurate than the non-achieving readers at 
each grade level. The greatest difference between groups 
occurred at the Grade two level where the achieving readers 
correctly identified 42 more non-permissible structures 
than the non-achieving readers. Beyond the second grade, 
the non-achieving readers became more accurate in their 
identification of non-permissible sequences of letters 
so that by Grade three, it appears that children can 
distinguish word-like structures that do not obey the rules 
of English orthography. 

As for verbalizing the basis for eelecceren Of the snon— 
permissible sequence of letters, the Grade two readers 
were found to have difficulty in relating a reason of 
Significance. In other words, their reasons or responses 
bore little relationship to the orthographic structure of 
the non-permissible sequences. However, by Grade four, 
the achieving readers were able to identify or locate, 
Witney 0 per cent accuracy,  \iewe*xaCtwerror tie VemionN— 
permissible sequence. Beyond the second grade, an 
increasing number of students reported the non- 
permissible sequence as being difficult to pronounce or 
as having a peculiar spelling, but these same students 


were unable to specify the nature of the difficulty. 
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tt would appear that the ability to identify and verbalize 
the nature of the non-permissible sequence of letters 


develops with increasing grade level. 


Tes teorelertersrvami llarrry. 

On the Test of Letter Familiarity, the achieving 
readers' mean score was greater than that of the non- 
achieving readers of the same grade. The mean scores 
indicated that the Grade two non-achieving readers were 
able to construct the least number of permissible 
sequences of letters, although they were able to construct 
them with 68 per cent accuracy. 

The non-statistical analysis of the digram frequency 
of the letter selected (that is for example, ‘st', ‘'sl' 

OL (SClRe Inieycecd) Mtoeconstruct a word-iikesstructure 
indicated no predominant pattern of responses. In other 
words, the number of high frequency digrams selected as 
opposed to the number of low frequency digrams selected to 
complete word-like structures did not differ significantly. 
Non-permissible responses were selected to build word-like 
structures for a greater proportion of the time as compared 
to this response being chosen on the Test of Orthographic 
Structure. It may be that other variables influenced the 
reader in his choice of a letter selection on this test. It 
appeared to the investigator that pronounceability of the 
sequence being completed, rather than the sequential 


redundancy of the sequence, played a role in the completion 
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of items on this test. Garner (1962) wrote that 

frequency of word usage can affect both visual and 

auditory thresholds in the recognition of words, suggesting 
a response effect rather than a perceptual effect. 

In the oral representation of randomly selected items, 
the number of errors in pronouncing the word that was 
formed decreased per group with increasing grade level. 

The percentage of errors for each group was very similar 
to the) percentage of error made byetnal group on the Test 
or Orthographic Structure. thus; again it appears: thar 
although invariance is perceived and recognized, it is a 
more difficult task to give the auditory representation 
of the visual stimulus. 

The pronounceability factor was found to play an 
increasing role (with increasing grade level) in the 
selection of a letter to construct a permissible sequence 
of letters. This factor was verbalized by the children 
as the basis for their selection of a letter to build a 
permissible word-like structure. An awareness of sequential 
redundancy, that is, letters that occur together in English 
orthography, was verbalized as the basis for the letter 
selection in less than 25 per cent of the responses by any 
one group of readers. Thus, it would appear that factors, 


other than sequential redundancy were variables in this 


test. 
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MAIN FINDINGS AND CONCLUSIONS ON THE 


STATISTICAL ANALYSIS 


Hypothesis One 


There is no significant difference between achieving 
and non-achieving readers in each of Grades two, three 
and four in their ability to select permissible 
combinations (sequences) of letters in word-like 
structures on: 

(a) the Test of Orthographic Structure. 


(b) theeTest of Letter Familiarity. 


Summary and Conclusions of Hypothesis one - Achieving and 


non-achieving readers in each of Grades two, three and four 
did not differ significantly in their ability to select 
permissible sequences of letters on the Test of Orthographic 
SESUGEUre. 

Among the three grades of achieving readers, there was 
no statistically significant difference in their-ability~ to 
select word-like structures conforming to the rules of 
English orthography. However, among the non-achieving 
readers, the Grade two readers were found to select signi- 
ficantly fewer permissible responses than either the third 
or..fourth jgrade nen-achievingsneaders. tithereforepshypothesis 
one. (a).pcan yonby ihe «rejectedyin pasts 

On,athe; Test. of fiettex WF amilier ptyionlyhehesachieving 
and non-achieving readers in Grade four were found to differ 
significantly in constructing permissible letter sequences. 


Comparison across the grades revealed that the Grade two 
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non-achieving readers differed significantly from the 

Grade three non-achieving readers; and the Grade two 
achieving readers differed significantly from the Grade 
four achieving readers on this task. Therefore, hypothesis 
one (b) can only be rejected in part. 

Readers thus appear to be able to visually select 
permissible structures of English orthography, and a 
progressive improvement in this ability occurs as the 
readers gain more experience and exposure to the 


orthographic. structure of, Enalesn: 


These results are in agreement with those obtained by 
Gibson, Osser and Pick (1963) and Rosinski and Wheeler 
(1972). Their research dealt with the development of the 
perception of grapheme-phoneme correspondences in elementary 
school children. Rosinski and Wheeler (1972) concluded 
that the extraction of invariant grapheme-phoneme corres- 
pondences occurs between grades one and three. However, 
the results indicated that, although the children in the 
study were able to select permissible sequences of letters 
in word-like structures, they experienced difficulty in 
articulating or correctly pronouncing. their choices for 
acceptable word-like structures. Similarly, the children 
appeared to have difficulty in explaining the basis for 
their discrimination and selection of permissible letter 
sequences. 

It may be that constructing permissible word-like 


structures involves factors other than those involved in 
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selecting permissible letter sequences. In fact. 1t 
seemed that the children relied upon the pronunciation 
of the word-like structure being formed rather than using 


visual cues of correct orthographic structure. 


Hypothesis Two 


There is no significant relationship between reading 
achievement scores for achieving and non-achieving 
readers in each of Grades two, three and four and their 
ability to select permissible combinations (sequences) 
of letters in word-like structures on: 


(a) the Test of Orthographic structure, 
(De chen lest oLeiettensranuiianity. 


Summary and Conclusions of Hypothesis two - The correlation 


between the permissible letter sequence scores of the Grade 
two and the Grade four non-achieving readers on the Test 
oLvOrchographic Structure and their isilent reading "compre= 
hension scores was found to be significant. No significant 
correlation was found for any of the other reading groups. 
Therefore, hypothesis two (a) can only be rejected in part. 

A significant correlation existed between the reading 
achievement scores and the permissible scores for the entire 
Grade two sample. 

Correlations between reading achievement and the 
permissible sequence scores on the Test of Letter Familiarity 
failed to achieve significance for any of the groups of 
readers. Therefore, hypothesis two (b) could not be rejected. 

However, when the performance of the combined groups 
was considered, the performance of the Grade four sample 


was found to be significantly correlated with their reading 
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achievement scores. 

The present study went beyond the research done by 
Gibson and her associates in an attempt to determine 
whether the ability to select or construct permissible 
sequences of letters is related to reading achievement. 

The results of the analysis of this hypothesis indicated 
that these are not related except for non-achieving 


readers at the Grade two and four levels. 


Hypothesis Three 


There is no significant difference between achieving 
and non-achieving readers in each of Grades two,three 
and four on their performance on: 

(a) ,thestest of Orthographic Structure. 

(b) the Test of Letter Familiarity. 


Summary and Conclusions of Hypothesis three - Since 


significant differences were found only on some of the 


items on both the Test of Orthographic Structure and the 
Test of Letter Familiarity, hypothesis three (a) and 


three (b) can only be rejected in part. 

With the significant differences found on some of the 
items on the Test of Orthographic Structure, the difference 
could be attributed to the different proportion of high 
frequency and low frequency responses selected by the 
achieving and non-achieving readers. Both the high 
frequency and the low frequency choices in each item of the 
test were permissible and orthographically correct. Thus, 


the difference existed in permissible choices selected. 
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However, on the Test of Letter Familiarity, the 


Significant difference noted in many of the items was 

due to the non-achieving readers selecting a greater 
proportion of non-permissible letters to build an 
acceptable combination of letters in English orthography. 
The non-statistical analysis revealed that non-permissible 
letters were often selected because the reader thought 
that letter was necessary to build a familiar, pronounce- 


able word. 


Hypothesis Four 


There is no statistical difference between achieving 
and non-achieving readers in each of Grades two, 
three and four in their ability to select sequences 
Of L€cvers that Cannot Occur an English orlnograpny 


On they Test of Orthogranhic Staucture. 


Summary and Conclusions of Hypothesis four - An analysis of 


the data showed that the Grade two achieving and non- 
achieving readers differed significantly on four items in 
their choice of a non-permissible structure. The Grade three 
achieving and non-achieving readers differed significantly 
on two items, while the Grade four achieving and non- 
achieving readers did not differ significantly on any items 
in their choice of unacceptable letter sequences. 

The responses for non-permissible structures by the 
achieving readers differentiated significantly on one item 
for the Grade two and three readers and on two items for 


the Grade two and four readers. Among the non-achieving 


readers, three items significantly differentiated between 
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the Grade two and three non-achieving readers. Therefore, 
hypothesis four can only be rejected in part. 
The tresults,of this analysis seem to.indicate that 
as experience is gained in reading, children seem to be- 
come more familiar with English orthographic structure and 
are better able to correctly identify non-permissible 
sequences of letters. In this study, non-achieving readers 
identified fewer of the non-permissible structures than 
did the achieving readers of the same grade. 
In the investigator's search of related literature, 
it was discovered that none of the previous studies had 
examined the subjects' awareness of non-permissible word- 
like structures. This was included in the present study 
to determine whether or not the children were able to 
identify (1) the non-permissible structure; and (2) the 
letter sequencing error(s) in that non-permissible structure. 
As the EFesults of this study showed,only a few of the 
items were able to Significantly differentiate between 
achieving and non-achieving readers. The Grade two readers 
were less able than either the Grade three or four children 
to identify the non-permissible sequence in these items. 
The questions directed to the children in the study 
revealed that although the children could identify the non- 
permissible structure, they experienced difficulty in 
locating the exact error in that orthographic structure. 
However, by Grade four, the achieving readers were able to 


do this with 70 per cent accuracy. 
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Hypothesis Five 


There is no significant difference between achieving 
and non-achieving readers in each of Grades two, three 
and foux in their ability to correctly pronounce or 
read their choice of ai real word on the Test of 


Orthographic Structure. 


Summary and Conclusions of Hypothesis five - The analysis 
of data on each item and for each group of readers revealed 
that several significant differences occurred in the 
correct pronunciation of the responses to the permissible 
word-like structure. The performance of the Grade two and 
four achieving and non-achieving readers differed significant- 
ly for more than half of the test items, while the Grade 
three achieving and non-achieving readers were found to 
aiftfer signitzicantly an their correct pronunciation of 
responses on only two of the items. Non-achieving readers 
mispronounced a greater number of their choices for 
permissible word-like structures than did the achieving 
readers. 

The Grade two non-achieving readers were found to make 
Stgnattcantly more, errors.on, cour wWtems)thandid the Grade 
three and four non-achieving readers. Only three test items 
could differentiate significantly among the achieving 
readers when their pronunciation of the permissible sequence 
of letters was considered. Therefore, hypothesis five can 
only be rejected in part. 

It would appear from the results of this analysis that 
although the children were able to select permissible letter 


sequences, they could not always correctly pronounce or read 
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their choices for a permissible word-like structure. It 
may be that the children experienced difficulty in relat- 
ing the sound and symbol, or that they did not perceive 
the details of the word-like structure correctly. If 

the latter alternative was the case, the research con- 
clusions of Gibson and her associates are subject to 
Criticism and doubt. 

The non-statistical analysis revealed that the least 
number of choices were pronounced correctly by the Grade 
two non-achieving readers, followed by the Grade four non- 
achieving readers. However, the difference between the 
Grade three and four non-achieving readers was very slight. 
Perhaps this indicates a 'levelling-off' of these abilities 
at the Grade three level. Amongst the achieving readers 
a constant increase in the total number of responses correct- 
ly pronounced was noticed. The greatest increase occurred 
between the Grade two and three groups while the increase 
between the third and fourth grade was not as large. This 
could mean that the greatest development of the ability to 
correctly relate sound and symbol for articulation occurs 


between the second and third grades. 


The non-statistical Wea nes showed a tendency 
to substitute a real familiar word for the test word 
chosen on the Test of Orthographic Structure. These 
results agree with those of Postman and Rosenzweig (1957), 
who in their study of pre-recognition errors, found a 
tendency for subjects to construct words that were more fam- 


iliar to them. This appeared to be a tendency of the children 
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This study has’ shown that there is no statistical 
difference in the ability of achieving and non-achieving 
readers in Grades two, three and four to select permissible 
sequences of letters in word-like structures. ~it would 
appear that in the course of learning to read, children 
extract the rules of grapheme-phoneme correspondences in 
the structure of English words, and are able to generalize 
these correspondences to aid in the identification of new 
words. Since this occurs in the early stages of reading, 
Gibson (1965) suggests that programming reading materials 
could enhance the opportunities for discovering the corres- 
pondences. Such programming would be based on the 
regularities in spelling and word patterns. 

The many errors noted among the achieving and non- 
achieving readers of all grades in the oral pronunciation 
of their choice for a permissible sequence of letters 
would suggest that the ability to correctly associate the 
auditory counterpart of the visual symbol is not as well- 
developed as is the ability to visually recognize a 
permissible sequence of letters. Significant differences 
were found to exist between achieving and non-achieving 
readers on several items. The non-achieving readers may 


thus be able to improve their word recognition skills 
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through a training program in relating sound sequences to 
corresponding letter sequences on a printed page. 

Thus, it might be that children exposed to groups of 
letters bearing invariant grapheme-phoneme correspondences, 
would acquire more awareness of the sound-symbol relation- 
Ship of the letter combinations in monosyllabic words and 
Syllables from which longer words are constructed. Fries 
(1962) and Gibson (1965) suggest that the discovery and 
mastery of these rules might be enhanced if spelling were 
coordinated with reading. 

The majority of errors made in the oral pronunciation 
of chosen word-like structures was a substitution-type 
error. That is, a real word, beginning with the same 
initial letter and having a similar configuration, was 
substituted for the test word in the oral response stage. 
This would suggest a response bias based on familiar 
words. It may be that these readers need training in 
accurately perceiving the internal details of words and 
pseudo-words, and practice in relating the aural counter- 
part of the perceived stimulus. 

The children in this study had difficulty in verbalizing 
the basis of their selection and discrimination of a 
permissible and non-permissible sequence of letters. 
Although the ability to verbalize may be a developmental 
factor, consideration should be given to the study of 
English orthography. Rather than mere emphasis on phonics 


or memorization of spelling patterns, factors of redundancy 
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or allowable sequences of letters in English orthography 
might be included in both spelling and reading instruction. 
Thesprobabidi-ty) ors puedictabi li tye, ofeletterssequences 
might be incorporated in such instruction to develop an 
awareness of the sequential dependencies among letters 

in the English language. 

A great number of non-permissible sequences selected 
on the Test of Letter Familiarity and, the.reasons, given 
for the construction of these sequences led the researcher 
to believe that the influence of sequential redundancy was 
not always a variable involved in the construction of a 
permissible word-like structure. Thus, it would appear 
that some readers require a program that examines the 
structure of English orthography. These readers may also 
require, specific, training: in the,.construction ofsletter 
sequences that are likely ones to occur in the English 
language. 

Such training might be conducted by presenting the 
child with two forms of letter sequences - both permissible 
and non-permissible sequences of letters. The distinctive 
features of each might be considered and analyzed in 
relation to.English-orthography.. ing thisamanner, gan 
awareness of the sequential distribution of letters in 


English orthography might be developed. 
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SUGGESTIONS FOR FURTHER RESEARCH 

The following problems arise out of this study as 
areas for consideration as further research: 

(1) This study revealed a very low relationship 
between reading achievement and the ability to select and 
construct permissible sequences of letters on the two 
tests constructed by the examiner. Reading achievement 
was defined on the basis of performance on the silent 
reading comprehension section of the Gates-MacGinitie 
Reading Test. Since silent reading comprehension is only 
one aspect of the reading process, other variables, such 
as word-recognition ability, memory factors, phonics, etc. 
might be further assessed to determine if any relationship 
exists between those variables and selecting permissible 
sequences of letters on the examiner-designed tests. 

(2) This study centred on the visual recognition and 
selection of permissible sequences of letters. Reading, 
however, involves a large auditory factor as well. The 
study of the role of grapheme-phoneme correspondences in 
the field of reading can be further investigated by a 
study of the relationship between the ability to correctly 
read or pronounce these correspondences and the ability to 
correctly perceive them. The present study focused on the 
differences between groups in the oral pronunciation of 
their choice of a permissible letter sequence. 

(3) Differences in the performance of children within 


a group might be further investigated with a study of the 
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relationship between other variables, such as intelligence 
or memory, and the ability to select permissible or non- 
permissible sequences of letters in word-like structures 
Of English. 

(4) A study might be undertaken to investigate the 
decoding difficulties noted in the results of this research. 
The findings imply a tendency to pronounce a pseudo-word 
as a familiar, real word that resembles the structure of 
the pseudo-words. Further research might investigate the 
decoding of word-like structures having different degrees 
of approximation to English, to determine the effects of 
structure on the decoding difficulties of children. Perhaps 
this will reveal that closer approximations to English 
yield sound patterns of highly frequent and familiar words 
and thus results in the substitution and mispronunciation 
of the printed word. 

(5) Since the Test of Letter Familiarity involved 
constructing, permiussuble sequences of letters, a study 
might be centred on determining the relationship of 
performance on this test and performance on a spelling 
Ces. 

(6) Since the results of this study suggested the 
influence of pronounceability in the construction of a 
permissible sequence of letters, a study might be undertaken 
to investigate the effects of pronunciation on the 
perception and pronounciation of word-like structures. 


Gibson et al (1962) ran control experiments on 
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pronounceability , but the sample used to rate and read 

the pseudo-words were college students. No control on the 
pronounceability of each item choice existed in this 

study done by the investigator. Another study might be 
designed to include the investigation of the pronounceability 
of the word-like structures used in the test items. Such 

a study might show that the permissible structure chosen 

by the children was based on ease of pronounciation of 

these structures. 

(7) A study might be designed to investigate the 
effectiveness of a reading program based upon the structure 
of English orthography. That as, this program might 
incorporate the ideas of invariant grapheme-phoneme 
correspondences as suggested by Gibson and her colleagues, 
and the spelling researchers. After a period of instruction, 
the results of an experimental and control group could be 
examined to provide further knowledge and insight into 


the teaching of reading. 
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ARPENDIX_A 


THol. OF. ORTHOGRAPHIC STRUCTURE 
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TEST OF ORTHOGRAPHTC STRUCTURE 


For this test, three.sequences of letters in word- 
like structures were printed on three DY, LLVe Finch cards, 
as in the example below. The remaining fourteen items 
in this test are presented at the bottom of the page. 


od 


SCUD SPCU sace 


DIRECTIONS: ~I would like you to look at the words on 
each card that I show you. On each card there is one real 
word. Although you may not know the word or its meaning, 
choose the one that you think is a word. Point to the one 
that is more like a real English word. 


drdy dreb dray 
3. scitb scibe strop 
4. yaws yatw yort 
5.) fuzz hzuf ,hett 
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10. senpw spere swain 
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12. brin bnel_ bleb 
(SeeaC Omg OU mag ct t 
l4. wbilr wribs whorl 
[Dems eh Ul deees ids DaeeSr rnc 


ve ‘at ae a 
fi AY 


ete 7 2 a 
Sarl _ > ee, ly ¥ 
1° 1 oo [<7 } : 


YU ate 


no ebiuow sift ts dont ot phe a MOL TIGALC 
fsés1 sno ai sxsit 6 rend ‘Bay 7 


.,patnsom edi 10 br oe dont ton yom dpuods [A M 
ano sit ot Jniod at 5 ek Aids no sft saoorts 
ow 


Habieae ae 7 <a ybib Ss 


Herete dotuare Aturme 
sate tyude fowre 


poyl 


SCORING SHEET FOR Name : 
TEST OF ORTHOGRAPHIC STRUCTURE Grade ACH NACH 
CARD COMMENTS MADE BY CHILD 


i scup spcu 


2 drdy dreb dray 
1 h 


3 scitb scibe SErop 


smruth  smutch 
ik 


sruct Seuct 
il 


surdg squit shard 
uD h 


senpw spere swain 


stong snogt 


gqcot grog geft 
ua h 


wbhilr wribs whorl 
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APPENDIX B 


TEST OF LETTER FAMILIARITY 
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SAMPLE CATEGORIZED RESPONSES TO QUESTIONS 
ON’ TEST’ OF "ORTHOGRAPHIC STRUCTURE 


After selecting a word-like Structure on the dest of 2 

Orthographic structure the children were asked to 

indicate the basis for selection of that structure. The 

responses were categorized into seven categories. The 

following are some sample responses from each category: 

CATEGORY 1: The word-like structure was selected because 
it contained an embedded real word that was 
familiar to the student. 

(a)? "L picked shard” becanuse-at has eharasa4n 1%." 


(by theres "cot" jand’ that is) why the word) 1S “¢gcou ... 


CATEGORY 2: The word like structure was associated with 
another real word that rhymed or had similar 


SrLUCceuLe. 
(a) "It could be "yaws" because it is like "paws"." 
(6) “Well. gett Looks lake “gitt. “ike your diveila 


Cask crs: 


CATEGORY 3: No response could be elicited from the 
student to indicate a basis for a choice 
of a word-like structure. 


CATEGORY 4: The word-like structure was perceived and 
identified as another real word that the 
student knew. 


(a) ‘Recause I Know, that words 11.0. S s-Smooch seu: 
(by “Tes "ribs" you Know, Something, inside you.” 
CATEGORY 5: This category was considered 'insignificant' 


because the student claimed familiarity with 
the structure, but could not give either meaning 
or reason for the familiarity. 


(a) “It's that one because I saw it once with my mother 
downtown on a sign." 


(ob) "I have a book about that - 'gstace' 
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CATEGORY 6: The word-like structure was selected because 
De was) identified nd read ac part ot la 
larger word. 


(a) "It's that (sruct) because it's like "instruct"." 
(b) “You Know - to "descibe" (scibe) something." 
CATEGORY 7: The word like structure was chosen because 


it was said to be easier to read and pronounce. 


(aje"*' TD picked @t because it Sounds like the easiest 
word "and™=1 G looks” English.” 


(b) "Tt sounds like people use it." 
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SAMPLE CATEGORIZED RESPONSES TO QUESTIONS 
ON TEST OF ORTHOGRAPHIC STRUCTURE 


After selecting the non-permissible orthographic structure, 
the student was asked to indicate the basis for choosing 
that structure. The responses were categorized into six 
categories. The following are some sample responses from 
each category: 


CATEGORY 1: The non-permissible structure was reported as 
being Wdeticultm tospronounce, 


(a) “It's got 's-n-o-g-t' and I can't pronounce it." 
(ob) "I picked that one because I can't read it too well." 
CATEGORY 2: The non-permissible structure was reported as 


being misspelled or having a peculiar spelling, 
but the children were unable to specify the error 
orn the peculvarity, 

(a) RavhiesegO Le cunny sictterc cs: 

(b) "It doesn't look like a real word with 'd-r-d-y'." 


CATEGORY 3: No reason could be elicited from the student 
for having selected this response. 


CATEGORY 4: The reason given bore little significance to 
the orthographic structure of the word. 


(a) “It doesn't look like a good word. You don't use 
lie, Lop elel shales 


(b) "I've never seen it before." 

CATEGORY 5: The non-permissible sequence was correctly 
identified and given as the reason to why 
this structure was selected. 

(Qe leleroo tau dgleano slacanmUmsaye Unaten 


(b) “Because ‘gc' don't go together." 


CATEGORY 6: The non-permissible sequence was not named, but 
the student would remove one letter. 


(a) NTt could bersinr ss 


(Db) tee te snOouLds bem. SnOG acm 
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